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January 1, 1956 
The first of January, next year, is the date on which 
Regulations seven and nine of the Iron and Steel 


Foundries Regulations, 1953, come into force. The 
former prohibits the use of portable open fires for either 
heating the shops, or drying ladles and moulds. More- 
over, mould- and core-stoves and annealing Ovens must 
not be so operated as to emit offensive or injurious fumes. 
For several of these enactments there appear such 
clauses as: “as far as practical” and “ unavoidable.” 
These may allow a period for improved: plant to be in- 
stalled, but continued reliance should not be placed upon 
them. 

Paragraph five of Regulation seven covers the 
“ knocking-out” of castings. It is one of those awkward 
statements which tries to cater both for conditions obtain- 
ing in a highly mechanized foundry and in a small jobbing 
shop. As such, it is riddled with the phrase “so far as 
is reasonably practical.” The result is that much must 
be left to the good sense of the local factory inspector, 
for there are so many cases in the smaller shops where 
for compliance it is just not practical to apportion a 
partitioned-off area for this purpose or to install venti- 
lation plant. The same conditions apply to paragraph 
six, where again a separate shop or a partitioned-off area 
for fettling operations is stipulated. The tempo and 
volume of production is closely related to the health 
hazard and should be taken into account when interpret- 
ing the Regulations. 

Regulation nine requires the provision of bathing 
facilities and clothing accommodation. Every iron and 
steel foundry must provide shower-baths or the like, 
changing accommodation, lockers, drying facilities for 
clothes, all to be maintained in a clean and orderly con- 
dition. For some of the small concerns, this will mean 
—even if there be space—a capital outlay equal to if not 
greater than that invested in the business and many will 
have to apply to the Chief Inspector of Factories for a 
certificate of exemption. Where such is granted, a copy 
has to be displayed for the perusal by the employees. 
There used to be a statutory distinction between a factory 
and a workshop, and in truth the difference siill exists 
to-day and that is the reason why the Regulations are 
inequitable in their impact on the largest and the smallest 
concerns. In some small localities, it might be more 
sensible to instal a bathroom in the houses of the work- 
people, where the facilities could be enjoyed by the men’s 
families. 'We know of one foundry where the bathing 
accommodation was virtually unused until the manage- 
ment hit on the idea of inviting the men’s wives to see 
the arrangements provided. Ancther foundry owner invited 
the wives and families to use the facilities at weekends. 
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IBF National Works Visits Day 


The sixth annual function of the Institute of British 
Foundrymen at which members foregather in one area 
for a series of works visits was held last Friday. 
Bristol was the venue and the Bristol and West of 
England branch of the Institute were the hosts. As in 
previous years, members came from all over the 
country—Scotland, N.-E. Coast, and South Wales, 
with the largest contingents from London and the 
other branches nearest to hand. About 200 members 
in all participated in the visits, which were arranged 
in five groups. 

In the evening, a dinner and social evening at the 
Grand Hotel, Bristol, was attended by approximately 
100—an assembly which included the president of 
the local branch, Mr. D. A. Richards (who took the 
chair), the president of the Institute, Dr. A. B. Everest, 
Mr. H. J. V. Williams and Mr. J. Blakiston (senior 
and junior vice-presidents, respectively). Mr. R 
Templeton (past-president), who was largely instru- 
mental in inaugurating the function during his term 
of office, was also at the high table, along with Mr. 
G. Lambert (secretary) and Mr. D. Pratt (assistant 
ag and representatives of some of the host 
rms. 

Conversation before, during and after dinner natur- 
ally turned on the events of the day. Indeed, quite 
a large proportion of the value which members derive 
from seeing other foundries at this function must lie 
in the consolidated impressions recorded as a result 
of their own and their fellow members’ comments on the 
shops, processes, plant and methods. Many voiced 
agreement with the policy of including some non- 
foundry establishments in the list of works visited, 
saying that they had gained much by seeing how 
neighbouring industries tackled problems not dis- 
similar from their own. Thanks were warmly accorded 
at the conclusion of the function to the stewards, the 
firms who had accepted visits, and particularly Mr. 
G. W. Brown, secretary of the Bristol and West of 
England branch, who, with Mr. Lambert, had worked 
so hard to make “ The Day” a success. Light enter- 
tainment by accomplished artists rounded off a very 
pleasant function. 


Women’s Advisory Council on Solid Fuel 


Last Tuesday, the permanent exhibition of solid-fuel 
appliances at 18, South Molton Street, London, W.1, 
took on a new look. It has not only been entirely re- 
decorated and refurnished but its attraction now vies 
with the displays to be associated with London’s premier 
shopping centre. This is of outstanding significance to 
that important section of the foundry industry manu- 
facturing domestic stoves and cookers, for these pro- 
ducts are now being displayed in a charming setting. 
During the Press visit, the JouRNAL’s representative 
was privileged to inspect a small private collection, 
made by a senior member of the staff, of antique 
miniature fire-places, made as travellers’ samples; pro- 
totypes for important customers, or designs made by 
patternmakers. 


ARTICLES which have been removed from open 
licence in the dollar area by the Indian Government are 
electrodes, rods, foils, wire and strip made of brass, 
bronze and similar alloys for gas welding and brazing, 
aluminium scrap, air cleaners, and component parts for 
roller bearings. In the soft-currency area, articles re- 
moved from open general licence include antimonial lead 
in ingot and wrought form. 
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Jubilee Celebration 


Lake & Elliott, Limited, of Braintree, recently held 
a dinner for employees with 25 years’ service—and out 
of a total of 923 employees, 250 received invitations 
for 22 per cent. of the workers have been with the firm 
that time. There was a total of 222 at the dinner— 
183 employees, three directors and 36 pensioners, 
During the evening, Mr. C. H. Kain presented a gold 
cigarette case to Mr. Frank Rudkin, who recently retired 
after 50 years’ service with the firm. Mr. Kain said Mr. 
Rudkin joined the firm on February 3, 1905, and on 
September 20 of that year saw the first metal poured by 
the Braintree Castings Company, which had since be. 
come the foundry they knew so well. Behind him was 
a plaque which was also poured on that date and which 
showed that on the following Tuesday the foundry 
would have been operating continuously for 50 years, 
Mr. Rudkin had seen the firm rise from a bicycle shop 
to an establishment employing nearly 1,000 people 
and which had made 9,000 tons of castings and 200,000 
jacks in a single year. 

Replying to the toast to the company, proposed by Mr, 
H. K. Yeulett, Mr. Kain thanked the workers for their 
service during the past quarter of a century. The work 
of all had helped to build the reputation for quality 
and good workmanship, which was the basis of the 
goodwill of customers and which was the most inm- 
portant asset any company could have. He referred to 
the recent acquisition of the National Steel Foundry 
(1914,) Limited, in Scotland, and said he hoped it would 
help provide prosperity and stability to both companies. 


Australian « Foundry ” Exhibition 


Some notes on the second convention of the New 
South Wales division of the Institute of Australian 
Foundrymen have already been printed (JOURNAL 
September 30, p. 320), but at that time details of the 
Foundry Exhibitidn which was held simultaneously 
—from September 1 to 3—had not been received. There 
were 20 exhibitors, which included two patternmaking 
firms, two foundries and the Australian Meehanite 
Metal Company, the rest being made up of foundry- 
equipment and supplies concerns. The exhibition was 
held in the lower hall of Sydney Town Hall and was 
well attended. Some visitors came from a's far away as 
New Zealand—a matter of some 1,600 miles—and from 
most of the other states of Australia, which, again, 
involved very long journeys. William Gibson presided 
over the session at which the Victorian-division and 
the American exchange papers were presented. From 
the exhibition directory it is clear that the Morgan 
Crucible Company (Australian) Pty, Limited, had the 
largest stand and that the ‘local agents for Foundry 
Services, Limited—Belmont Trading Pty., Limited—in- 
cluded on their stand a demonstration of the CO, 
Process. 


Forty Years Ago 


The issue of the JouRNAL for October 1915 contains 
the findings of a committee appointed in 1913 to re- 
port on the lighting of factories and workshops. It 
recommends for foundries that the illumination 
measured at floor level should not be less than 0°4 foot- 
candle. Characteristic of this period is the number 
of bankruptcies amongst small foundries and_ the 
dissolution of partnerships—no fewer than 10 of the 
former were noticed, whilst five of the latter were 
recorded. 
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Chemical Reactions in the Cupola’ 
By Dr. Ing. G. A. H. Jungbluth and Dr. Ing. K. Stockkamp 


(Continued from page 387) 


EXPERIMENTAL PROCEDURE 


It remains to examine to what extent the fore- 
going fundamental thermodynamic calculations and 
conclusions do in fact influence the production of 
molten iron in the cupola and particularly in the 
hot-blast cupola. It is not of course to be expected 
that perfect numerical agreement will be found 
between the theoretical values and those determined 
in practice because, as explained at the outset, the 
theoretical values are based upon reaction enthalpy 
determined under the standard conditions (Concen- 
tration 1 and partial pressure 1 Atmosphere) which 
do not obtain in practice. For this reason, however, 
a comparison between theoretical and practical values 
is valuable. The investigation was carried out partly 
with hot blast in order to force the temperature up 
into regions which were interesting. The purpose of 
the hot blast was not ito save coke but to investigate 
high temperature reactions. 

For this purpose a large number of experimental 
melts were undertaken in a cupola of 600 mm. 
(24 in.) diameter using coke charges of 9 per cen’., 
11 per cent. and 13 per cent. of the weight of the 
metal and a hot-blast temperature of 300, 400 and 
500 deg. C. at each level of coke charge, so that 
including the cold blast experiments a series of 12 
experimenta! casts resulted. Each series of tests was 
repeated for safety and in addition four experimental! 
heats were carried out with a basic lining, making the 
total number of experimental casts up to 28. Each 
experiment lasted 6 hours if it was not (as in the case 
of the basic lining trials) interrupted by a break-out 
and therefore concluded earlier. 

The metallic charge in all cases consisted of 40 per 
cent. pig iron and 60 per cent. of returns, which was 
carefully analysed as were the coke and the lime- 
stone. The limestone addition, when working with 
an acid slag, was held constant at 30 per cent. of the 


coke charge. All iron charged and tapped was 
weighed and the temperature of the molten iron was 
determined by a piatinum-platinum rhodium immer- 
sion pyrometer. 

The iron and slag were continuously removed from 
the hearth of the cupola over a syphon arrangement 
(the Freier-Grunder process) which was later so con- 
structed that a constant s!ag depth of 250 mm. 
(10 in.) was maintained in the cupola. Samples of 
ihe iron were taken once every quarter of an hcur, 
and of the slag once every half hour. Blast volume 
and blast pressure were recorded on ring-balance 
meters, blast temperature and gas temperature on 
multi-channel recorders. 

The cupola gas necessary for heating the recupera- 
tor was drawn off about 2 metres above the tuyere 
belt and below the throat opening. This gas was 
continuously analysed in a recording Ados and a 
recording Mono apparatus. The Mono took the gas 
from the m:ddle of ithe stream, the Ados took the gas 
from ihe ouiside edges, and the results of both were 
checked regularly by manual analysis on an Orsat 
apparatus. * 


(1) Effect of Hot Blast on the Combustion Temper- 
ature of the Coke. 


In view of the fact that in all the thermo-dynamic 
calculations the temperature plays a most important 
part it is particularly interesting to examine the higher 
combustion temperature obtained with hot-blast and 
then compare the chemistry at this higher reaction 
temperature with the chemistry of the cold-blast 
cupola. 

The theoretical combustion temperature of solid 
carbon at different ratios of the combustion gases 
produced (i.e., at different “‘ combustion ratios ”’) 
and at different blast temperatures is given by the 
formula— 


2,440 + 5,640 x + 4-45 (1 + x xt 


100 


100 


1-855 x x Cpco, + 1-867 (1 


100 


where 
co, 


€O,4+CO 


100 


\ 


) x Cpoo +3 510(1 + Tag) 


x 100 =Combustion ratio of the combustion gases. 


* Exchange Paper from the Verein Deutscher Giessereifach- 
leute presented at the International Foundry Congress and 
fifty-second annual meeting of the Institute cf British 
Foundrymen in London, last June. The Authors are, respec- 
tively, professor of mechanical technology at Karlsruhe Tech- 
nical Higr School and head of the fuel economy department 
at the Buderus Ironworks, Wetzlar, Germany. 


+ The analyses and other values recorded have been put 
together in an extensive table which for reasons of space 
cannot be reproduced here, The Fridericiana Technical High 
School at Karlsruhe holds the thesis of Herr Stockkamp which 
contains this table and it can be borrowed for inspection by 
those interested. 
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Chemical Reactions in the Cupola 


t = Blast temperature in deg. C. 
Cpco, etc. . . = Mean specific heat of the indivi- 
dual combustion gas (CO,, CO, 
N;) at the combustion tempera- 
ture. 

The theoretical combustion temperatures calcu- 
lated from this formula are shown plotted against 
blast temperature in Fig. 7. It is clear from this 
curve that the combustion temperature is greatly 
increased by the use of hot-blast. These increased 
combustion temperatures, obtained by the use of hot- 


300 
ZZ ES ° 
xd LAL 
ZZ 
\ 20 40 60 80 100 


gv= CUPOLA GAS, PER CENT 


Fic. 7.—Theoretical combustion temperature of 
carbon at different blast temperatures and nv. 


PER CENT 


600 800 000 (200 
TEMPERATURE, DEG. ABSOLUTE 


Fic. 8.—CO./CO Equilibrium curve, after 
Boudouard. 


1400 


blast, are the cause of reactions in the cupola which 
do not occur when cold-blast is employed. 


(2) Influence of Hot Blast onthe Combustion Ratio 


From the few known publications (Bader?', 
Gumz**) covering the influence of hot blast on the 
combustion ratio nv in the cupola it is evident that 
with increasing blast temperature and therefore with 
increasing combustion temperature the value of the 
combustion ratio yy declines. Gumz arrives at the 
same conclusion by calculation. This is to be ex- 
pected since with increased temperature the CO, : CO 
equilibrium according to the Boudouard curve 
(Fig. 8) shifts over to the CO side. 
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The Authors’ own results are to be seen in the 
Figs. 9 and 10.¢ They also show the fall in the value 
of nv as the temperature of the blast rises. In Fig. 11 
the values obtained by Jungbluth and Heller?’ 
and by Jungbluth and Briihl?* for cold blast and by 
Gumz?* for hot blast have been plotted together with 
the results obtained in this investigation for both 
cold and hot blast. While these curves do not all 
show close agreement yet the same trend is common 
to all, and one can say confidently that the results 
obtained by the earlier investigators regarding the 
effect of blast temperature and coke charge on the 


80 


9% COKE 
% COKE 
COKE 


nv i. PER CENT 


100 200 300 400 500 


BLAST TEMPERATURE, DEG. C. 


Fic. 9.—Combustion ratio ny at various coke 
charges, according to blast temperature. 


80 


70) 


i, PER CENT 


COKE CHARGE, PER CENT 
Fic. 10.—Cumbustion ratio ny at different tempera- 
tures according to coke charge. 


combustion ratio nv are confirmed by the similar 
results obtained here. The fact that with increased 
blast temperature the value of the combustion ratio 
nv falls is, from the standpoirtt of pure combustion 
technology, a disadvantage for it lowers the thermal 
efficiency of the cupola, but, as will be seen later, 
this is balanced by some important metallurgical 
advantages, for, particularly when the coke charge 
is increased, the atmosphere in the cupola changes 
with rising blast temperature from an oxidizing 
atmosphere to a reducing atmosphere. 


3. Influence of Blast Temperature on Iron Temperature 


With the increase in the blast temperature there 
ensues an increase in the total quantity of heat 
produced in the cupola and an increase in the com- 


+ The actual table is to be found in Stockkamp’s thesis (see 
previous footnote). 
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TABLE X.—Heat Content of the Combustion Blast in the Percentage of the Coke Charged. 


Combustion ratio, pe: cent. 


Blast Temp., 
deg. C. 


= 


we 
1 


Daw 


20.4 


| 
| 
| 


* Example: Heat content of 1 kg. coke .. 
Heat content of 1 cub. m. of air at 100 deg. C. 


Heat content of 8.9 cub. m. of air at 100 deg. C. ae 


fe] 


w 
oO 


yv.i, PER CENT 


> 
ie) 


kg C PER 100 kg IRON 


Fic. 11.—Comparison of the Author's values with 
the nv values of other workers: (a) Jungbluth 
and Korschan; (b) Jungbluth and Heller; (c) cal- 
culated by Gumz; (d) Bader; and (e) present 
investigation. 


IRON TEMPERATURE, DEG. C 


300 400 500 
BLAST TEMPERATURE, DEG. C. 
Fic. 12.—Variation of iron temperature with blast 
temperature for different coke charges. 


bustion temperature results. The additional heat 
per kgm. of carbon is shown in Table X, the increase 
in combustion temperature has already been plotted 
in Fig. 7, determined by theoretical calculations, 
for different blast temperatures and combustion 
ratios. 


Both influences combine to effect the temperature 


8,080 Keals. 9 
31.6 Keals. -—— = 3.5 per cent. 
281.2 Keals. 


BLAST TEMP 
cc 


IRON TEMPERATURE, DEG.C , 


COKE CHARGE PER CENT 


Fic. 13.—Variation iron temperature with coke 
charge for different blast temperatures. 


11% COKE 


13% COKE 


pv.i. PER CENT 


4 


1350 1400 1450 300 1550 
IRON TEMPERATURE, DEG. C. 


Fic. 14.—Variation of temperature of liquid iron 
with combustion ratio, yn» with different coke 
charges. . 


of the iron. The results found in this investigation 
covering the influence of blast temperatures in the 
range 20 to 500 deg. C. on the casting temperature 
of the iron—(the temperature of the iron inside the 
cupola cannot unfortunately be determined)—are 
shown in Figs. 12 and 13. 


The influence of extra blast temperature outweighs 
that of the extra heat which may be produced inside 
the cupola by burning more fuel. During cold-blast 
operation raising the coke charge from 9 to 11 per 
cent. gave an increase in iron temperature of about 
3 deg. C., increasing the coke ratio from 11 per cent. 
to 13 pef cent., gave a temperature rise of about 
8 deg. C., and from 13 to 15 per cent., of about 


| 
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Chemical Reactions in the Cupola 
32 deg. C. 


in the temperature of the iron were as follow— 

At 9 per cent. coke rate. 
about 88 deg. C. 

At 11 per cent. coke rate. 
about 120 deg. C. 

At 13 per cent. coke rate. 
about 127 deg. C. 


s 
4 
2 4 
9% COKE 
2 4 aia ! 
Liz% COKE 
1350 1400 1450 1500, 1550 


IRON TEMPERATURE, DEG.C. 


Fic. 15.—Variation of FeO content of slag with 
iron temperature, according to coke charge. 
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Fic. 16.—Variation of FeO content of the slag with 
blast temperature, for different coke charges. 


T 
COKE 
+O40F COKE 
= 4*13% COKE 
8 +0. 4, 
4 
+ 4 +o 
z + 
a a 
-o1 ed aa 
1350 1400 1450 1500 1550 


IRON TEMPERATURE, DEG. C. 
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The fact is also made clear in Fig. 14 that the 
casting temperature rises as the value of v goes 
down. 


(4) Influence of Blast Temperature on the Iron Oxide 
in the Cupola 


On the basis of the thermodynamic calculations 
discussed at the beginning of this Paper it has been 
concluded that in the shat and hearth of the cupola 
a reduction of FeO from the slag to the iron may take 
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If the blast temperature was raised to 
500 deg. C., then at the same coke ratio the increases 


Temperature increase 
Temperature increase 


Temperature increase 
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TABLE XI.—Variation of the FeO Content of the Slag with [ron 
Temperature for Different Coke Charges. 


Iron FeO content at coke charges of : 
temperature, 
deg. C. 9 percent. | 11 per cent. 13 per cent, 
Cold blast. Cold blast. Cold blast. 
1,360 2.41 
1,380 3.57 1.34 
1,400 — 1.25 
1,420 — — 
1,440 2.22 1.26 
1,460 1.57 1.40 
1,480 1.39 
1,500 1.19 1.20 
1,520 Lav 1.02 


TABLE XII.—Variation of the FeO Content of the Slag with Blast 
Temperature for Different Coke Charges. 


Blast FeO content at coke charges of: 
temperature, 
eg. C. 9 per cent. | 11 per cent. | 13 per cent. | 15 per cent, 
20 6.00 3.57 1.72 1.51 
300 2.29 3.07 1.28 — 
320 3.02 2.25 1.14 — 
340 2.16 1.89 
380 3.39 1.84 
400 2.67 1.47 
420 1.44 1.45 1.34 — 
440 1.32 1.35 
460 2.14 1.40 1.44 — 
480 3.32 1.18 
500 = 1.06 0.81 
520 1.68 0.95 
Si CONTENT 
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Fic. 18.—Relation between Si-content of the iron 
and hot-blast temperature for melt on 28/9/50. 


place according to the mass action laws. Since this 
reaction equilibrium is dependent upon temperature 
it follows that in practice when the iron temperature 
is high—and since this, in turn, depends upon the 
blast temperature when the blast temperature is high 
—the iron oxide content of the slag will fall. These 
conclusions have been confirmed by experiment 
(Tables XI and XII). As shown in Fig. 15, the 
iron oxide content of the slag produced fell with 
rising iron temperature. As the iron temperature 
is a function of the blast temperature so the iron 
oxide content also declined with increasing blast 
temperature (Fig. 16). 

From both these curves however it is also evident 
that the iron oxide content of the slag at constant 
iron temperature or blast temperature goes down as 
the coke charge goes up. The reason for this lies 
in the low combustion ratio, which is brought about 
by the higher coke charge, the atmosphere in the 
cupola under these conditions is shifted over to the 
reducing side. One can see from these curves that 
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Fic. 19.—Variation of silicon content for a melt 
(using pig-iron only) according to blast tempera- 
ture; curve I with 2.86 per cent. Si, and curve II 
pig-iron with 2.45 per cent. Si. 
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Fic. 20 (a).—Variation of silicon pick-up with blast 

temperature according to coke charge. 


both the shaft and the hearth reactions exert an 
influence upon the FeO content of the slag. The 
experimental results have shown that with increased 
blast temperature the iron oxide content of the 
slag is lowered, and since the oxygen content of the 
liquid metal is determined at a constant temperature 
by the iron oxide content of the slag (with which it 
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is in equilibrium) so the gas content of cupola iron 
is reduced when a high temperature blast is employed. 
Apart from this, however, and this is of great impor- 
tance, the lowering of the FeO content of the slag 


plays an important part in the reactions considered 
below. 


5. Influence of Blast Temperature on the Silicon 
Content of Cupola-melted Iron 


According to the thermodynamic calculations 
considered in the first part of this Paper a reduction 
of silicon from the slag is possible under certain 
circumstances in the cupola in particular if a suffi- 
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Fic. 20 (b).—Composite chart for silicon pick-up 
with blast temperature at different coke charges. 
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Fic. 21.—Variation of silicon pick-up with the FeO 
content of the slag. 


ciently high iron temperature is maintained. In 
theory this temperature, above which silicon reduc- 
tion is possible, works out at 1,790 deg. Abs. = 
1,517 deg. C., while Heine’* has determined it as 
1,739 deg. Abs. = 1,466 deg. C., and Korber and 
Oelsen* as 1,725 deg. Abs. = 1,452 deg. C. Now 
in practical cupola operation it is not possible to 
measure the temperature of the liquid iron while it is 
still inside the furnace, one cannot therefore deter- 
mine the reaction temperature at the point where 
the reaction takes place. However, the temperature 
of the metal taken at the spouts suffices to provide a 
useful indication of how the silicon pick-up (or 
silicon loss) varies in practice with the iron tempera- 
ture. Frorh Fig. 17 it is evident that the change-of- 
direction point in the reaction SiO, + 2C = Si + 2CO 
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Chemical Reactions in the Cupola 


begins at a tapping temperature of 1,440 deg. C. 
under conditions in which the CaO: SiO, ratio of 
the slag is held at about 0-7. If this latter ratio is 
increased, the degree of silicon reduction becomes 
less and vice versa, since the reaction is dependent 
upon reactant concentration. The important fact, 
namely, that silicon reduction (Si pick-up) is almost 
solely confined to hot-blast cupolas, can be attri- 
buted to the raising of the combustion temperature 
by the hot blast. 
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Fic. 22.—Variation of silicon pick-up according to 


the CaO: SiO. ratio of the slag; coke charge 
12 per cent., blast temperature 400 deg. C. 
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Fic. 23.—Variation in Si-content of the melt from 
tap to tap. 

The first experiments with the hot-blast cupola 

established the close relationship-of the silicon content 

of the melted iron with the temperature of the blast 


using a uniform charge (see Fig. 18). In order to 
avoid uncontrolled contamination from scrap, on 
the three following days only pure pig-iron charges 
were melted using two grades of pig which were 
thoroughly analysed by 30 samples. A coke charge 
of 12 per cent. was maintained and from these results 
Fig. 19 has been plotted, showing the variation of the 
silicon content of the iron with the blast temperature. 
These results were then used, together with the 
results of the iron and coke assays for silicon, to 
establish the degree of silicon reduction or silicon 
oxidation which had taken place at different blast 
temperatures (see Fig. 20). 
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The silicon pick-up increases both with increased 
blast temperature and increased coke charge. Where. 
as with a coke charge of 9 per cent. the change-over 
does not occur until a blast temperature of 360 deg, C 
is reached; at a coke charge of 11 per cent. this 
takes place at 280 deg. C. and with 13 per cent. coke 
sope at only 220 deg. C. blast temperature (Fig, 

The assumption that a silicon reduction can take 
place partly by the action of iron leads to the conclu- 
sion that it will be favourably affected by a low 
FeO-content in the slag. This assumption is con- 
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Fic. 24.—Variation of the desulphurization factor 
a with blast temperature, at different coke 
charges. 
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with iron temperature at various blast tem- 
peratures. 


firmed by the experimental results as is shown in 
Fig. 21. Jungbluth®® found the same in earlier 
work. 

The slag in the cupola is of great importance in 
the reduction of silicon. As already pointed out, the 
degree of reduction is dependent upon how much 
free silica is present. If there is no free silica available, 
if the lime/silica ratio = 1, then no silicon reduction 
can take place. If the lime/silica ratio rises to more 
than 1, then despite a high blast temperature an 
oxidation of silicon (a silicon loss) will occur. Fig. 
22 illustrates the behaviour of silicon at different 
levels of slag basicity (lime/silica ratio) for a constant 
blast temperature of 400 deg. C: 

The oxidation of silicon which occurs when 
CaO: SiO, > 1 probably proceeds according to the 
reaction 

2FeS + 2CaO + FeSi = 3Fe + 2CaS + “ 
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and in the presence of excess of lime the SiO, may be 
converted to calcium silicate— 
2FeS + 4CaO + FeSi = 3Fe + 2CaS + Ca,SiO, 
(44) 


Further, the slag depth in the cupola is of consider- 
able importance, for with varying depths of slag the 
contact between the slowly falling drops of metal 
and the slag lasts for different lengths of time. This 
is illustrated in Fig. 23, where the silicon content of a 
day’s “ make ” of iron in the cupola has been plotted, 
the cupola in this case operating with intermittent 
tapping, not with the metal running off continuously 
through a syphon. It is clear that as the slag level 


rises so the silicon content of the iron rises until the 
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Fic, 26.—Variation of the desulphurization factor 
(S) 


—’ with the FeO content of the slag at several 


blast temperatures. 


next slag flush when it drops sharply, and then 
slowly increases again until the next run off of slag. 
It was for this reason that during the hot-blast 
cupola test the iron-slag syphon system was employed 
and the slag depth maintained at 250 mm. _Inter- 
ference due to variations of slag depth affecting 
the silicon content of the iron was thus avoided. 


6. Influence of Blast Temperature on the Manganese 
Content of Cupola Iron — 


A reduction of manganese from the cupola 
slag was not obtained in these trials, nor was it to 
be expected in view of the work of Bardénheuer and 
Thanheiser.t° The relatively low concentration of 
manganese oxide in the slag as opposed to the high 
concentration of silica ensures that the manganese 
reduction is kept wholly in check and well behind 
the silicon reduction. On the other hand it is to 
be noted that in all cases where hot blast was employed 
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there was no oxidation of manganese, whereas with 
cold-blast operation between 10 and 15 per cent. of 
the weight of manganese charged was burned off 
into the slag during melting. 


7. Influence of Hot Blast on the Phosphorus Content 
of Cupola Iron 


Since these trials were carried out with an acid 
slag and with a high silicon metal, it was calculated 
that all the phosphorus entering the cupola would 
find its way into the metal. This fact is well known 
in ordinary cupola practice and the application of 
hot blast and therefore higher temperatures in the 
cupola exerted no effect upon the normal movements 
of the phosphorus. 


8. Influence of Hot Blast on the Sulphur Content of 
Cupola Iron 


The practical trials in this investigation were 
nearly all carried out using acid slags. The behaviour 
of sulphur was therefore according to the calculations 
considered earlier, and sulphur movement during 
the process of smelting was governed primarily by 
the physical condition of the slag. Hot blast raises 
the temperature of the slag by the same amount as it 
raises the temperature of the metal, consequently the 
slag becomes more fluid and the solubility of sulphur 
in the slag increases. An improvement in desul- 
phurization therefore results. As a measure of this 
desulphurization the ratio of the sulphur content 
of the slag to that of the metal has been chosen. 
Fig. 24 shows that the degree of desulphurization 
increases with increased blast temperature and Fig. 25 
shows the same increase plotted against rising iron 
temperature. If the desulphurization factor (S):[S] 
is plotted against the FeO content of the slag (Fig. 26) 
it is also evident that desulphurization improves with 
decreased FeO in the slag. However, one cannot 
say that improved desulphurization with low FeO 
content in an acid slag is necessarily due to a chemical 
reaction for the low FeO content is itself a function 
of hot-blast operation and is an effect of the increased 
slag temperature. 
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ICI Copper Tubing Project 


Copper at the rate of 15,000 tons a year is being 
consumed by Imperial Chemical Industries, Limited, 
at its new copper-tube works at Kirkby, near 
Liverpool. It is expected that the works, which is 
claimed to be the largest metal-tube factory in the 
British Commonwealth, will be using copper at an 
annual rate of 20,000 tons by the end of the current year. 


The works, which cost over £4 million, draws tubes 
at speeds up to 450 ft. per min. in lengths up to 160 ft. 
and ranging from capillary tubing up to 20 in. dia. 
At least 30 per cent. of the output is exported, mainly 
to the United States. 


Indian Rail Stock Tendets 

Foreign tenders have been invited by the Indian 
Railway Board for the supply of rolling stock worth 
Rs. 300,000,000 (£22,500,000), to be delivered over 
the first two years of the second five-year plan, be- 
ginning next April. This is in addition to orders 
totalling Rs. 771,000,000 placed in August. 

India’s requirements from abroad are stated to be 
240 locomotives, 1,100 underframes for passenger 
coaches, 50,000 wheel sets, 150 third-class passenger 
coaches ready for service, 100 combined motor and 
parcel vans, and thousands of goods wagons. The 
Board has booked the whole of the domestic manu- 
facturing capacity. 
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New Industry for Scotland 


While Scotland has only 10 per cent. of the popula- 
tion of the United Kingdom, more than 70 per cent. 
of the factories started in the UK since the war are 
located in Scotland. The total area of new factory 
space in Scotland since the war, excluding small build- 
ings of less than 5,000 sq. ft., is over 25,000,000 sq. ft. 
A further 5,000,000 sq. ft. of new factory space has 
been started upon, but is not yet completed. Already 
the completed factories provide direct jobs for 100,000 
people, while it is estimated that the uncompleted ones 
will give direct employment to an additional 25,000 to 
30,000. 

Giving these figures in a recent address in Aberdeen, 
Dr. C. Macrae, secretary of the Scottish Council 
(Development and Industry), said that the Council was 
building up in Scotland industries which it had never 
had before or which had existed only to a very 
attenuated extent. Firms were being helped and en- 
couraged to adapt themselves to engage in new and 
modern forms of production. 

The advantages Scotland has to offer to firms 
interested in migrating were emphasized by Mr. H. B. 
Grant, Scottish secretary of the Federation of British 
Industries, in a paper on the “ Problem of Industrial 
Migration,” to the annual conference of the Scottish 
section of the Town and Country Planning Associa- 
tion. Scotland had by no means reached the limit of 
its productive capacity, Mr, Grant asserted. They 
should not underestimate the immense advantage which 
Scotland possessed in its unique educational system 
of universities, schools, and technical colleges, which 
produced well-educated people for all grades of 
management and particularly the technologists and 
technicians who were essential for industrial develop- 
ment. If there could be added the further advantage 
of a planning policy in Scotland, liberally adminis- 
tered and directed towards the achievement of 
increased industrial production and efficiency, he 
believed that would go a long way towards solving 
some of the problems of industrial migration. He 
was sure that migration could only be achieved by 
persuasion rather than by the use of positive powers 
of direction. 


ESC’s Largest Casting 


For many years English Steel Corporation, Limited, 
Sheffield, have been producing the heaviest steel castings 
made in the British Commonwealth. One which was 
cast at the company’s Grimesthorpe foundry on Septem- 
ber 26 is the largest the company has ever produced. 
The casting, a 166-ton forging press entablature, is 
28 ft. 6 in. long, 14 ft. 2 in. high and 8 ft. 6 in. wide— 
two feet longer, and one foot higher than the record- 
breaking 185-ton press castings for America which were 
made at Grimesthorpe in 1953. 

During the 25-min. casting operation and the sub- 
sequent “ feeding,” 225 tons of steel were used. The 
bulk of it, 194 tons, came from three ladles teeming 
simultaneously, while the remainder was added to ensure 
that the casting was sound. To produce this quantity 
of steel, three Siemens open-hearth furnaces, and three 
electric arc-furnaces, were required, the former being 
tapped simultaneously. 

The pattern used, one of the largest ever made, was 
in ten sections. It had taken three months to build, 
and required three journeys to bring it from the maker’s 
works at Batley to Sheffield. The casting will now be 
left to cool for a month before being lifted from the 
pit for heat treatment, fettling and machining. 
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Visit to an Abrasive-wheel Factory 


In connection with 25th anniversary celebrations, the 
Norton Grinding Wheel Company, Limited, Welwyn 
Garden City, recently invited the technical Press to in- 
spect the works. This was an important cccasion, as 
half-million-pound extensicn scheme is being 
launched, and the various industries represented by the 
Press will no doubt be made aware of the potential 
outlet for their readers’ wares. The manufacture of 
abrasives involves crushing the ores, conveying, and 
mixing the raw materials. Moulding of the small 
components resembles coremaking, as metal “ core- 
boxes.” are used, but so far no coreblowers, although 
there is a “ sausage” machine in use. These operations 
are so much akin to foundry practice, that makers of 
plant for the purposes mentioned should ascertain 
their potentialities for application to abrasives produc- 
tion. The moulded parts are dried very much like 
cores. Other grinding wheels are prepared by submit- 
ting the ingredients to high pressure, using machinery 
similar to that used in steelworks forges. The final 
phase in the cycle of operations is high-temperature 
firing, where both the old-type pottery kilns and very 
modern tunnel furnaces are used. The dressing of the 
wheels and other components is very intelligently 
carried out, using specially-adapted machines. With 
the exception of one machine, the dust problem is very 
effectively tackled. The manufacture of abrasive 
wheels is an example of the type of plant which is well 
worth visiting by organized groups of foundry techno- 
logists, and any such applications will, it is reasonably 
certain, receive a cordial welcome by the management 
at Welwyn. 


British Achievement 


A conference designed to help businessmen tell the 
story of British industrial achievement is to be held at 
the Botanical Gardens, Edgbaston, on November 1, by 
invitation of the Midland Regional Council of the 
Federation of British Industries. Three talks on making 
industry’s achievements known overseas will be opened 
by Mr. W. P. N. Edwards, director of FBI home ser- 
vices and information section. Mr, C. V. Ford of the 
Society of Motor Manufacturers and Traders will deal 
with the methods of a trade association and Mr. 
N. W. R. Mawle will outline the means open to a small 
firm. Sir Norman Kipping will sum up. Mr. Norman 
Collins, deputy chairman, Associated Broadcasting 
Company will discuss broadcasting and television and 
Mr. Howard Marshall will be chairman. 


BIF Policy 


Whether or not the public should continue to be 
admitted to the BIF was a matter over which ex- 
hibitors were sharply divided in opinion, Mr. Kenneth 
Horne, managing director of British Industries Fair, 
Limited, said in Birmingham recently. He added that 
it would be the policy to attract the public by every 
possible means. Mr. Horne said that since taking 
over his executive position he had written to 1,000 
exhibitors asking for views on’ how the Fair could 
be improved. Seventy-five per cent. of the firms to 
which he wrote had replied with suggestions. It was 
important that the BIF should be completely representa- 
tive of industry, Mr. Horne said. It was hoped to attract 
more distinguished visitors to the Fair, and he added 
“I am very glad to say that we shall have visits from 
members of the Royal family.” 
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Residual Stresses in Castings’ 
Discussion of the Paper by A. Portevin and J. Pomey 


The Paper in many respects appeared complementary to British work in the 
same field carried out mainly by IBF sub-committees. Questions arising therefore 


concerned points of similarity and. divergence. 


The possible influence of nitrogen 


in the metal, hot moulds, and the importance of slow heating during treatment of 
castings were among points raised. To all these questions, the Authors record 


their considered replies. 


Dr. A. B. EVEREST, the president, introducing the 
Exchange Paper from the Association Technique de 
Fonderie, prepared by Prof. A. Portevin and Mr. 
J. Pomey, on “ Residual Stresses in Castings ” at the 
International Foundry Congress, remarked that 
much to their regret Prof. Portevin had not been able 
to present it in person as he had been advised by 
his doctors not to travel for the present. The 
Professor had a!ways been interested in the 
Institute of British Foundrymen and the proceedings 
of the International Congress. He was sorry also 
that Mr. Pomey was not at the congress; the Paper 
would be presented by Dr. Ballay. 

Introducing the discussion after the Paper had 
been presented, the president remarked that he 
regarded it as one which had challenge and provoca- 
tion in it in spite of what Prof. Portevin had said. 
He had begun with a reference to the fact that the 
term “tensions internes” was not strictly correct. 
He could assure the Authors that in this country 
such a term was never used. Here, we always 
referred to internal stresses, which could be either 
tension or compression. That,overcame one diffi- 
culty which was dealt with by the Authors. 

One point concerned Fig. 3, where the Authors 
showed the influence of annealing temperature on 
stress relief, which was based on older work by 
Le Thomas. In this country we had produced 
similar graphs, but one point about which he was 
not happy was the influence of time, because it 
seemed that the shape of the curve would depend 
very much on time and, of course, it was a fact— 
which he had mentioned on many occastons over the 
years—that there seemed to be some evidence that 
castings benefited by weathering, where they were 
left for a long time at ordinary temperatures. 


British Work 

Mr. M. M. Hatcett, of Chamberlin & Hill, 
Limited, said members always listened with great 
interest to papers from the Association Technique 
de Fonderie and with particular pleasure when they 
saw their honorary member Prof. Portevin was one 
of the Authors. They were sorry not to have him 
cr his fellow Author with them, but their absence 
was partly counteracted by having Dr. Ballay on the 
platform. 

He thought it a typical French Paper; it surveyed 
a wide field and arranged all the facts and the prob- 
lems in a logical and orderly fashion. Unques- 


*Paper printed in the Journat, July 7. 


tionably, the Authors had done a service by remind- 
ing members that internal stresses could, on 
eccasion, be put to good use by proper distribution, 
to increase the fatigue resistance of a component so 
that it gave longer service. Unfortunately, foundry- 
men were very much more often concerned with 
troubles arising from internal stresses. For that 
reason, he proposed to confine his remarks to section 
IV of the Paper, which dealt with internal stresses 
in castings. 

In this country, one of the Institute’s sub-com- 
mittees had been for several years studying internal 
stresses. It had already issued one report in 1952 and 
hoped to issue a second report next year. Work car- 
ried out at the Universities of Durham and of Bir- 
mingham in conjunction with the work of the sub- 
committee had resulted in three papers on residual 
stresses being given to the Institute and to the 
Institute of Metals. Dr. Everest had been chair- 
man of a sub-committee on stress- relief which had 
correlated the results of earlier workers, including 
those of Le Thomas, and there had been at least 
two other papers recently published by the Institute. 
He had to confess he was a little disappointed that 
there was not a single reference in the present Paper 
to all that mass of work carried out in this country 
over the last ten years. 

The conclusion reached as a result of that work 
was that of all the innumerable factors which could 
cause internal stress, the most important single 
factor was difference in temperature existing within 
the casting at any one moment. Internal stresses 
always resulted from plastic deformation at high 
temperatures, followed hy formation of elastic 
stresses at lower temperatures. The Authors said 
so, but they said so rather briefly. 


On the question of the influence of the material 
of the mould, he believed that the materials could 
determine the internal stresses to some extent by 
controlling the amount of plastic strain at high 
temperature, but even that was connected with the 
occurrence of uneven temperature in the casting. 
He would feel very grateful to the French Authors 
if they could indicate from their experience 
whether they agreed with those generalizations. In 
the second paragraph of page 9 of the preprint they 
referred to the desirability of replacing tensile 
stresses by transverse stresses. He was not quite 
sure what that meant, but on looking at Figs. 9 and 
10, he thought what was really meant was that if 
a casting had to accommodate a certain amount of 
strain it was much more easily done by bending 
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Residual Stresses in Castings 


a portion of the casting than it was by subjecting 
it to direct tensile strain. In just the same way, the 
transverse bend test-piece showed much bigger de- 
flection than the ordinary tensile test-piece. 

The president had referred to Fig. 3 which was 
taken, he thought, from Le Thomas’ earlier work 
on stress-relief. The general form of that curve 
was undoubtedly correct. Time had a small effect 
on relief of stress at elevated temperatures and the 
magnitude of the applied stresses shifted the curve 
slightly in one direction or the other. He did not 
think the difference was very significant from a 
practical point of view. If the casting was soaked 
at a selected temperature for stress-relieving for a 
period of at least one hour and then cooled slowly 
so that further temperature differences did not 
occur during the cooling operation, the casting 


Fic. A.—Triangular grid-type test casting used at 
the British Cast Iron Research Association and 
referred to by Mr. I. C. H. Hughes. 


would be as free from stresses as one would have 
expected under the particular conditions at the 
chosen temperature. 

Mr. I. C. H. HuGues, M.Sc., A.I.M., of the 
British Cast Iron Research Association, said the 
methods described under the heading ‘“ Demonstra- 
tion and Measurement of Residual Stresses” were 
clearly of great practical significance and would 
serve to compare the stress levels developed in 
similar castings when made from varying metal 
compositions and in sand moulds of different types 
and hardnesses. 

At the BCIRA investigations of residual stress 
had been proceeding, using a triangular grid cast- 
ing of the type investigated by the Institute*. The 
test casting, shown in Fig. A, consisted essentially 
of a comparatively heavy centre member of approxi- 
mately half-an-inch square section and two light- 
section side members which were connected rigidly 
at their ends by webs. 


* Sub-committee 7.8.18, Proc. ta. Brit. Foundrymen, 1949, 


42, A.61-A.73; discussion, A.73-A 


OCTOBER 13, 1955 


As-cast, the test-piece had a tensile stress in the 
centre member and balancing compressive stresses 
in the side members. The tensile stress in the 
centre member was orginally calculated by cutting 
through the centre member and deducing its in- 
crease in length by measuring between two marked 
points on either side of the cut before and after 
sawing. A formula could then be used similar to 
that presented by the Authors for Professor 
Portevin’s test-piece shown in Fig. 6 of the Paper, 
There were, however, three factors which made 
very accurate computation of the residual stress by 
this method impossible; viz.: 


(1) The microstructures of the thick and thin 
members in thin castings were usually not identical 
and consequently the value of Young’s Modulus 
(e) might not be the same in the different limbs. 


(2) Young’s Modulus was not constant for cast 
iron and, as had been shown by Collaud? and con- 
firmed by the speaker, it might be much lower for 
high elastic strains than for low elastic strains. 
Consequently, calculated high stresses might be too 
high and calculated low stresses too low when using 
this method and assuming a mean va!ue for e. Some 
improvement in accuracy could be obtained if the 
values of e were actually determined for the 
material of the test casting at a range of different 
stresses and strains in the manner described by 
Collaud. 


(3) There was always liable to be some bending of 
the casting members and no account could be taken 
of this in calcilations, or could any stress contribu- 
tion of the casting ertds be assessed. 


These difficulties had been overcome by two pro- 
cedures. In the first, the actual length of the centre 
member of the grid casting before and after cutting 
at one end was measured, and then a true strain v. 
elastic-stress curve was determined on that member. 
In the second method, the centre member had been 
sawn slowly through, thus concentrating the load 
upon it into a decreasing cross-section until finally 
fracture occurred. The area of the fracture (a) 
and the original area (A) of the centre member were 
measured, the tensile strength (P) of the centre 
member was then determined by a simple tensile 
test, and the original stress in the centre member 
calculated from the formula: 


a 
Stress =: P x - 
A 


Using this latter method, the speaker had 
measured stresses varying from zero to 20 tons per 
sq. in. (0 to 32 kg. per sq. mm.) in low-phosphorus 
grey irons and from 9 to 15 tons.per sq. in. (15 to 
23 kg. per sq. mm.) in phosphoric irons. He had 
found the method simple to use and believed that 
it gave the most accurate and comparable results of 
any which had been tried. It appeared that this 
method could also be applied to Professor Portevin’s 
test casting and he asked if the Authors had any 
experience of similar techniques. 


+ A. Collaud. 


Von Roll Mitteilungen, 1944, 3, No. 1-2, 1-98. 
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Alpha/gamma Transformation 


Mr. H. G. HALL said he had very little to con- 
tribute, but was intrigued by some of the points 
raised. In one case the effect of nitrogen was given 
in an iron/nitrogen diagram as lowering the alpha/ 
gamma transformation temperature and he noticed 
that 0.45 per cent. and also 2.25 per cent. of nitrogen 
was given as lowering the alpha/ gamma transforma- 
tion to 590 deg. C. Members would shortly hear a 
report from the Joint Gases Committee of the Insti- 
tute and the BCIRA, and one of the points which 
was of proved importance was the effect of nitrogen. 
He would like to ask the Authors if in their opinion 
the nitrogen content which was dealt with in the 
Joint Gases Report—that was, contents of the order 
of 30 to 140 parts per million—would have the effect 
of lowering the gamma/alpha transformation to 
such a low temperature. If so, it might give some 
explanation of the pearlite-stabilizing effect of 
nitrogen in ordinary cast iron. 

That led to his second point, which he took, for 
simplicity, as the heading in Fig. 4, ““ Water Quench- 
ing Involves No Change in Constitution or Struc- 
ture.” He saw that Prof. Portevin advocated the 
use of sub-critical quenching to offset. residual 
stresses and asked whether such quenching had any 
effect on temperature embrittlement. Gilbert of 
the British Cast Iron Research Association had done 
some important work and demonstrated the pos- 
sibilities of catastrophic embrittlement failure both 
at room temperature, and temperatures above and 
below this. It would be interesting to know if the 
French had considered the effect of sub-critical 
quenching on impact properties at very low tem- 
peratures. 

Mr. A. DUNLOP pointed out that in his remarks 
at the meeting Mr. Hallett had given his view that 
difference in temperature within the casting was the 
main factor causing internal stresses. He presumed 
when the internal stress got beyond’a certain point 
it was released in a hot-tear. In that connection, he 
had never seen any hot-tears in investment castings, 
despite very complicated designs in many cases. 
That, he thought, was largely due to the fact that a 
hot mould was used, which might be cast at a tem- 
perature as high as 1,000 deg. C. The result was to 
produce a uniform cooling rate within the casting. 
He had in mind a casting made some time ago of a 
combustion body which measured about 18-in. long 
by 15-in. dia., and of which the actual thickness 
was about $ in. On the head of the cylinder, there 


was a heavy connecting rim and the founders fully 


expected trouble there but with a hot mould quite 
a number of those castings had been made very suc- 
cessfully, and no hot-tears were found. That, he 
thought, bore out the view that the temperature 
difference within the casting was an important 
factor, and one way of overcoming it was to use a 
hot mould. 


Importance of Slow Heating 


Mr. E. LONGDEN also referred to Mr. Hallet’s 
remarks on internal stresses being caused by tem- 
perature differences in a casting, and the suggestion 
that the casting, during the heat-treatment process, 
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should be cooled down for a definite period. 
Members knew this was useful for cbtaining proper 
dimensions in particular castings, but he must point 
out that also of importance was the period for heat- 
ing up a casting to the required temperature. 
Whether considering cast iron or steel, this heating 
period was at least of equal importance, and pos- 
sibly—with certain designs—of greater importance 
than the cooling-down period. When large iron or 
steel castings weighing many tons, have been placed 
in the annealing oven for heat treatment, it has 
been the speaker’s experience to find that, due to 
neglect in the rate of heating to the desired tempera- 
ture, fractured castings have been experienced on 
occasions, occurring before the annealing and soak- 
ing temperature has been reached. 

In making large castings in the foundry floor, it 
is only possible to achieve success by consideration 
of the manoeuvres of cambering and core and 
mould reliefs, thus correcting distortion and pre- 
venting possible fracturing of the casting. 

The point had been made that castings should be 
made with symmetrical sections and that the cooling 
rate should be uniform. This was quite impossible 
in practice for even with a symmetrically designed 
casting the outside parts would tend to cool off 
more rapidly than the interior. 

Dr. Everest said he thought Mr. Longden was 
going to pick up a point which seemed to him to be 
very intriguing; that was, the balancing of the 
internal stresses. There was a great deal of work to 
be done in working out and balancing stresses in 
order to make a cambered mould produce a straight 
casting, as, for example, for a machine-tool bed. 

Closing the discussion and thanking the Authors 
for their paper, the chairman asked Dr. Ballay to 
convey to Prof. Portevin the best wishes of British 
foundrymen for speedy return to full health, and to 
say how sorry they all were that he had not been 
able to be with them. He also thanked Dr. Ballay 
for his charming presentation of the Paper. 


AUTHORS’ REPLIES 


In reply to the discussion, the Authors have sub- 
mitted the following statement: 


So far as nomenclature is concerned, the Authors 
prefer “residual stresses” to “internal stresses,” 
because all stresses are internal; this distinguishes the 
former from stresses developed by external forces 
or “forces massiques”’ applied to the solid in ser- 
vice and their character of permanence. They per- 
sist in the absence of any outside interference, and 
thus are “remaining” or residual. 

The object of the Paper was neither to review the 
bibliography of the subject nor to detail a history 
of residual stresses in castings, but primarily to give a 
short didactic lecture. The Authors regret that they 
did not refer to the three papers mentioned by Mr. 
Hallet. They are noteworthy because they give 
evidence of the influence of casting temperature, of 
the moisture content of the sand, of the time be- 
tween casting and stripping, of the hardness of the 
mould, and of the temperature gradient during the 
course of cooling down on the residual stresses set 


up. 
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Residual Stresses in Castings 


For the determination of the residual stresses in 
cylindrical billets of a chill-cast aluminium alloy, 
R. A. Dodd used the method of removing the 
material of successive layers and, between each, 
measuring length variation. This method was 
originally used by P. Mesnager (C.R.Ac. Sc. 
Dec. 29, 1919, pp. 1391-1393), who perfected the 
method of Heyn and Bauer, which latter was in- 
correct because the workers neglected Poisson’s co- 
efficient. The later work of Sachs added nothing. 
One of the present Authors has shown how the 
calculations can be carried out in a much simpler 
manner—almost obvious—and has detailed the 
validity limitations of this method, as will later be 
shown. 

The second paper by R. A. Dodd, as also the 
work of R. N. Parkins and A. Cowan, gives 
examples of the method for frame type of castings 
of which, as the Authors have pointed out, the prin- 
ciple was earlier indicated by J. Howe Hall in 1925 
and its interest was underlined by Mr. I. C. H. 
Hughes. The Authors are cognizant of all the 
recent researches such as that of R. A. Dodd who 
had the benefit of using electrical-resistance strain 
gauges. 

To Mr. Hughes’ question, the reply is that the 
Authors have not made measurements of compari- 
son between the various foundry alloys. As Mr. 
Hughes himself pointed out, a typographical error 
slipped into the formula on page 3 of the preprint 
where the last symbol on the denominator should 
be letter “J” as was mentioned in the text six 
lines earlier. 

The Authors agree with Mr. Hallet as to the need 
to consider the mould material, not only on account 
of the temperature gradient, but also the mould 
hardness, which influences the plastic deformation 
of the casting and consequently the residual 
stresses. The mould is a factor, as one of the 
Authors has pointed out in foundry lectures in 1927, 
under the general heading covering numerous 
general foundry factors—exceeding 25—which 
govern the anestropy of the casting and which 
depend on the metal, the mould, the casting, the 
method of running and mould/metal interface. The 
Authors also agree as to his interpretation of Figs. 
9 and 10. 


Slowly-cooled Castings 


Like Mr. Dunlop, the Authors have never seen 
cracks in the lost-wax type of precision castings 
which are cast in hot moulds, because the rate of 
solidification is invariably slow in relation to the 
transverse dimensions. Such items have a speed of 
cooling which, if not measured directly, can be 
estimated by the solidified structure; the latter is 
relatively coarser than in the same casting made in 
green sand. Moreover, if the castings remain in 
the mould, cooling after solidification is very slow, 
so that the stresses completely disperse themselves. 
It is noteworthy that this result can be obtained 
even with relatively hard moulds. 

So far as the relief of stresses is concerned, the 
curve of Fig. 5 which Le Thomas evolved in 1927 
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is of the same type which Hallet and Wing showed 
in 1952 in their Paper “Stress Relief Heat- 
treatment of Alloy Cast Iron.” There is nothing 
remarkable about this, since the phenomenon of 
relief is applicable to all metals and even to all solid 
materials, as is demonstrated in all components 
subjected to hot working. The Authors are in com- 
plete agreement with Dr. Everest and Mr. Hallet as 
to the influence of time in all phenomena of relief 
just as with creep. At the same time, in practice, 
the effect of temperature is often the preponder- 
ating factor. Following this, it is clear, as Mr, 
Longden remarked, that large castings should be 
rationally heat-treated; it remains only to refer to 
the rules for maintaining the casting at temper- 
ature. 
Nitrogen 

Mr. Hall stressed the problem of nitrogen in 
steels. In the carbon/iron/nitrogen ternary alloys, 
the eutectoid transformation is at 590 deg. C and 
it is so for a wide range of concentrations in nitro- 
gen and carbon. The nitrogen content necessary 
for this lowering is much less potent as carbon con- 
tent approaches the iron/carbon eutectoid. In the 
latter case, it is sufficient to have nitrogen of the 
order of 0.3 per cent. On the other hand, contents 
as low as 0.005 to 0.012 per cent., which are within 
the limits of the solubility of the ferrite at 
590 deg. C., have nothing to do with the ternary 
eutectic. It is quite evident that the elements nitro- 
gen and copper which give a ternary eutectoid at a 
temperature below A, = 723 deg. C. can as a result 
help the obtaining of a pearlitic lamellar matrix in 
a grey iron by retarding the eutectoid decomposition 
into ferrite and graphite. This has been noted in 
many tests. To end “this part of their reply, the 
Authors underline ‘the fact that residual stresses can 
be developed satisfactorily with the object of 
improving the overall commercial properties of 
castings and this pre-stressing is now applied in 
diverse ways for certain castings in the Renault 
concern. 

In reply to Mr. Hall, the Authors have carefully 
considered the effects of a sub-critical quench on 
the shock resistance of notched bars. As is shown 
in Fig. 6, the resilience is improved. It is a general 
rule that any factor improving the resilience may 
lower the transition temperature in that circum- 
stance, and may raise the resilience at low tempera- 
ture in the opposite case. For these favourable in- 
fluences to be observed in cast irons, it is necessary 
to avoid creating triaxial extension stresses in a 
lamellar-graphite iron. That is why these processes 
are confined to as-cast spheroidal-graphite iron 
structures or te graphite arising from annealing. 
(J. Pomey, A. Veragen and P. Mathon, 
C.R.Ac. Sc., 239, 1495-1497 (Nov. 29, 1954.)) 

The Authors have shown in Fig. 5, the raising of 
the endurance limit; also how these new processes 
are largely used on hardened and tempered small 
steel castings for dies, by stopping the final treat- 
ment by a rapid quench in cold water. The 
Authors believe that in the near future, this type 
of sub-critical quench will be applied to the treat- 
ment of small castings. 
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Quantometer at Steel, Peech & Tozer’s 


Accurate analyses of steel samples are being 
made in a laboratory at the works of Steel, Peech 
& Tozer and the results conveyed back elec- 
tronically to the melting shop in less than 10 min. 
This rapid analysis has been made possible by the 
installation of an American-designed Swiss-made 
instrument known as a “ Quantometer ” 

The instrument, claimed to be the first installed 
in a British steelworks (although one is in use in the 
British Cast Iron Research Association laboratories 
and others in non-ferrous works), is now operating 
nearly 24 hrs. a day on production checks. Time 
taken for the actual analysis of a steel sample is 
only one minute, yet the accuracy of the results 
compares favourably with those obtained by slower, 
traditional methods. 

It is a direct-reading instrument designed for 
rapid routine spectrographic analysis of metals and 
certain other materials. Although standardized 
components are used in its construction each 
instrument is designed, adjusted and calibrated to 
satisfy the particular analytical requirements of the 
industry or laboratory concerned. 

This installation covers the analysis of plain- 
carbon steels for residual elements, alloy steels of 
the nickel, chromium, molybdenum type, blast- 
furnace sinters and varying types of steelmaking 
slags. The selected constituents for analysis are 
P, Si, Mn, Ni, Cr, Sn, Cu, Mo, Al, V, Ti, Pb, and 
B, in steels, and silica, iron, lime, phosphorus pent- 
oxide, manganese oxide, magnesia alumina and 
fluorine in slags or sinters. 

The Quantometer, which was supplied by the 
European branch in Lausanne, Switzerland, of 
Applied Research Laboratories, Glendale, Calif- 
ornia, consists of three sections: —The source unit, 
which supplies power to the spark gap; the spectro- 
meter, which consists of a 1.5 m. grating instrument 
in which the Rowland circle is mounted vertically; 
and the recording console which contains the 
measuring circuits, power supplies, attenuators con- 
trolling the phototube sensitivities, automatic timers 
and switching mechanisms. The console controls the 
sequence of operation in the various steps of 
analysis. A Leeds and Northrup Speedomax 
recorder is incorporated, which registers each 
element of a group in sequence at 2.6 second 
intervals. 

The whole installation is housed in a separate 
room with special air conditioning equipment sup- 
plied and installed by the Pressed Steel Company, 
Limited. The temperature is maintained at 70 deg. 
F. +2 deg. F. and the relative humidity at 50 per 
cent. + 5 per cent. 

Principles of Operation ~ 

The sample under analysis is excited, using the 
sample itself as the electrode with a counter elec- 
trode of pure graphite. A measured gap of 3 mm., 
a pre-integration time of 5 sec., and an integration 
time of 20 sec. are normal conditions. Pre-selected 
lines in the resultant spectrum are isolated by the 
respective slits and focused by mirrors on to multi- 


plier phototubes. The photocurrents in each case 
charge a condenser of very high dielectric re- 
sistance. Included is a selected iron line which 
serves as an internal standard. The rise of voltage 
of this standard iron line is traced as the exposure 
proceeds. At full scale deflection, the exposure is 
automatically terminated; simultaneously, the 
charging of all condensers ceases and a stepping 
switch selects the remaining condensers in 
sequence, recording the charge on each as a step 
on the chart, the height of which represents the 
concentration ratio of each element concerned. 

The instrument is pre-calibrated by an adequate 
series of homogeneous and accurately analysed 
standard samples covering the ranges of concentra- 
tion desired. These are carried through in the nor- 
mal manner and working curves are prepared re- 
lating recorder readings to percentage concentra- 
tion. 

The Quantometer is essentially a production con- 
trol instrument. It is important to provide tech- 
nical control of steelmaking at all stages of manu- 
facture and processing. The more rapidly an accu- 
rate analysis is produced on bath samples during 
refining, the more efficient is the control. In addi- 
tion, it will undoubtedly assist the production rate. 
A research programme was planned and has been 
partially completed prior to putting the instrument 
into production use. 

A sample is taken from each charge at the melt 
and dispatched to the laboratory by pneumatic 
tube. On receipt, the sample is prepared by grind- 
ing on a horizontal grinder and finishing on a band 
facer. It is analysed for the necessary elements and 
the results dispatched back to the melting shops by 
a small electronic instrument which reproduces a 
facsimile of a written message at the receiving end. 

Transit of the sample to the laboratory takes 
about 4 min., sample preparation 2 min., the actual 
analysis 1 min. and transmission of result less than 
2 min. The time occupied for the complete exer- 
cise is therefore about 9 min. 

The instrument has been shown to have a repro- 
ducibility of better than 0.2 per cent. In routine 
use for residual elements up to 0.5 per cent., the 
accuracy is better than 5 per cent. of the concen- 
tration. For low-alloy steels up to 5 per cent. con- 
centration, the accuracy is better than 2.5 per cent. 
In the research programme on highly alloyed steels, 
the accuracy was better than 1 per cent. of element 
concentration. It will be seen, therefore, that the 
instrument compares very favourably with preci- 
sion wet chemical analysis. 


UNDER THE PATRONAGE Of HRH the Duke of Edin- 
burgh, the third post-war Fuel Efficiency Exhibition 
is being held at the City Hall, Manchester. Orga- 
nized by Provincial Exhibitions, Limited, it was 
officially opened on October 12 by Sir Miles Thomas, 
D.F.C., M.I.MECH.E., chairman of the British Overseas 
Airways Corporation. A record number of firms 


(almost 100) are demonstrating solid and liquid fuel 
economy for all branches of industry. 
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Threat to Exports 


Granting present demands for more pay, fewer 
hours, and longer holidays in the engineering industry 
could add up to 10 per cent. to the cost of 
products, said Sir Harry Railing, chairman of the 
General Electric Company, Limited, at the annual 
meeting of the company in London. Agreement to 
such proposals, he said, would be the best way to 
price us out of the export markets. Sir Harry called 
for all groups to “realize the absolute necessity for 
self-discipline.” Higher wages without extra output not 
only undermined export prospects abroad but also 
reduced real incomes and engendered inflation at home. 

Sir Harry said that both sales and production of the 
company established new records in the year to 
March 31 last. 

Referring to the supply of equipment to the mining 
industry at home and abroad, he said that of particular 
interest was the 11,000-volt fully-automatic skip 
winder which would shortly be commissioned at Cwm 
Colliery. This winder represented the latest develop- 
ment of a new system of dynamic braking and auto- 
matic speed control which had proved its worth at 
Afon Colliery in South Wales. Orders for other types 
of winder also included a large multi-rope friction 
winder for South Africa. The first two Keope winders 
manufactured at the Erith and Witton works were 
among the largest that had been built, and had now 
been put into successful commercial operation. 
Demand for the Chance coal-washing plant had been 
well maintained. 


Record Orders for Oil Equipment 


Orders for oil equipment and materials valued at 
over £63,000,000, the highest figure ever recorded 
in a half-year, were received by British companies in 
the first half of this year. This represents an increase 
of £24,000,000, or 60 per cent., on the value of orders 
for the same period of last year and £22,000,000, or 
over 50 per cent., on the second half of last year. 

Figures compiled by the Oil Companies Materials 
Secretariat and issued by the Council of British Manu- 
facturers of Petroleum Equipment show that the total 
value of orders in April-June this year was £30,390,000. 
To this can be added the £32,770,000 received in the 
first quarter. The total covers a wide range of equip- 
ment. Among the principal categories are: —Tubulars, 
pipefittings, and valves at £8,730,000; specialized drilling 
and production equipment, £5,950,000; drums, drum- 
sheets, and tinplate, £4,920,000; specialized equipment 
for oil refineries, £3,600,000; and electrical equipment, 
£3,480,000. 

Other important groups include tools, storage tanks, 
automotive equipment, and cement and other building 
materials. Britain’s chemical firms also received orders 
worth £13,760,000. 


Swedish Iron and Steel Production 


Swedish production of iron and steel in the second 
quarter of the year is returned by Jernkontoret as fol- 
lows, the figures being metric tons :—Pig-iron, 292,200; 
sponge iron, 16,700; Lancashire blooms and rough bars, 
400; ingots and finished steel castings, 525,100; billets, 
blooms, and slabs, 366,400; forged and hot-rolled Lanca- 
shire iron, 100; forgings, 18,000; rails and other railway 
material, 13,500; girders and beams, 7,300; strip, 25,800; 
wire rods, 45,800; angles and other sections, 10,700; 
plates and sheets, 65,800; tubes and pipes, seamless, 
28,200; other hot-rolled products, 138,300; semis for 
sale, 19,700; total finished steel, 373,200. 
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Clean-air Conference 


Over 550 members and delegates attended the three. 
day annual conference of the National Smoke Abate- 
ment Society, which was held at Bournemouth 
recently. In his presidential address, Sir Ernest Smith 
said that the new situation arising from the Beaver 
report and the Clean Air Bill presented the Society 
with its greatest responsibilities and opportunities so 
far. The Beaver report was largely an elaboration of 
the views of an informed body of opinion throughout 
the country that had been developed over the years by 
the meetings and publications of the Society. 

Sir Ernest outlined some of the Society’s future 
tasks, which he suggested should include observing the 
working of the new Act, further publicity and educa- 
tion, the stimulation of inactive local authorities and 
the Government departments, and continuing to act as 
a centre of information freely available to all. Speak- 
ing particularly to the local authority representatives 
present, he stressed the fact that the new law depended 
on the way they used it. He asked them to do all they 
could towards bringing their more lethargic neighbours 
into line. 

Referring to the fuel crisis and the higher cost of 
coal and its derivatives, Sir Ernest said that in the past 
some people had urged dearer fuel to enforce its more 
efficient use. This policy had never won wide support, 
but now we were being forced into it. 


British and US Steel Prices Compared 


Delivered prices of \arious steel products in the 
United Kingdom and the United States are compared 
in the following table, published by courtesy of the 
British Iron and Steel Federation. 

Prices are for comparable sizes and qualities, in tons 
of 2,240 lb., home trade delivery, American prices 
having been converted dn the basis of $2.80 equals £1. 


Product. . 


| Us UK 
lend | & 
PIG-IRON (basic) 16 16 6 
SEMI-FINISHED STEEL: 
Billets for re-rolling, 2in. sq. .. 2719 0 
Billets for forging, 6 in. sq. 3111 0 
Alloy steel billets, 4 in. sq. ree 47 3 3 
Wire rods,5g. .. 44 4 0 34 3 9 
HOT-ROLLED STEEL: 
Angles, 5in. by 5in. by Jin. .. a & 2 @ 31 2 0 
Joists, 12 in. web £632 31 3 0 
Plates, 20 ft. by 60 in. by } in. ot £4 6 35 4 0 
Bars, 24 in. dia. .. 268 6 34 3 6 
Reinforcing bars, § in. dia. se --| 4 8 O 33 13 0 
Hot-rolled strip, 3 in. by 7% in., in coils} 4612 0 35 5 6 
Alloy steel bars, 2 in. dia. Ke --| 7 8 O 65 16 0 
COLD-FINISHED STEEL: 
Bright MS bars, 2 in. dia., random 
lengths .. ..| 60 0 0 48 2 0 
Bright alloy steel bars, 2 in. dia., random 
lengths .. ..| 9316 91 7 6 
Sheets, 6 ft. by 36 in. by 20 g. . ‘| 50 4 0 44 5 0 


ECSC Research into Industrial Diseases 


The High Authority of the European Coal and Steel 
Community has decided to allocate £100,000 to re- 
search into industrial diseases.. Top priority will be 
given to research into silicosis. The reduction of coal 
dust, the rapid diagnosis of pneumoconiosis, and the 
— working at high temperature also are to be 
studied. 


OcToseR 6 was “ Open Day” at the Sentinel Works, 
Shrewsbury, when more than 500 people—relatives and 
friends of employees—were shown around. 
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Life of Blast-furnace Slag Ladles 


German Investigation Reported 


Some of the salient factors which have been 
found to make for a satisfactorily long work- 
ing life of a slag ladle engaged in the transport of 
slag from blast furnace to the slag tip are discussed 
by E. Belting in Stahl und Eisen recently. 
His observations are based on studies made in 
several large integrated iron and steelworks in the 
Ruhr and naturally they are principally relevant 
to German practice, but some of the findings are 
worth noting for their general importance. The 
author is primarily concerned with the life of ladles 
cast from hematite iron, but has also examined the 
possibilities of using ladles made of cast steel. 


Ladle Housing 


An important factor which was revealed early in 
the investigation is the way in which the ladle is 
supported on the carriage. It is common practice in 
Germany for the actual cast-iron ladle to be set 
inside an outer casing of steel plating to which the 
trunnions are fixed, the ladle itself being secured to 
this casing by means of bolts passing through a 
flange which encircles the top rim. A lug cast in 
the centre of the-bottom serves to locate the ladle 
in the correct position in the housing. For the 
smaller sizes of ladle, with an internal capacity of 
7 to 9 cub. m., this method of construction is 
commonly used. Such a system has the advantage 
that since the trunnions, etc., are not cast integrally 
with the ladle the actual casting is markedly lighter 
and cheaper to replace when worn out. 

Observations made over a considerable period 
indicated that the working life of ladles of this 
kind varied between 100 and 200 working days, and 
between 250 and 500 fillings and dischargings. 

On the other hand, simultaneous observations 
carried out on slightly larger ladles of 11 cub. m. 
capacity indicated a life of between 550 and 1,120 
fillings, the mean value being 730 working journeys. 
The observations on all three sizes of ladle were 
carried out in the same works, therefore differences 
of handling method, length of journey, etc., were 
not present, and it was clear that some, other factor 
was responsible for the very much longer life of the 
larger-sized pots. 

The author concludes that the reason for the 
better life of the 11 cub. m. capacity ladles was 
due to the fact that these were housed differently. 
Instead of being bolted down inside a_totally- 
enclosed housing, they were supported in an open 
framework. The same kind of flange with bolts 
served to secure the top of the ladle, but the lower 
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portions of the pot were secured much more firmly 
by means of screws and springs. In fact, as the 
author puts it, the whole ladle resembled far more 
a well-packed egg in a travelling case. The im- 
proved life of these ladles may thus be ascribed 
to two main factors: first, the more secure method 
of supporting the pot between the trunnions which 
reduced the amount of “ play ” when the ladle was 
tipped and therefore also reduced the amount of 
external shock imparted to it, and secondly, the 
fact that with an open framework cradling the ladle 
rather than a closed housing the circulation of cool 
air around the outside was much freer. 


Cast-iron and Cast-steel Ladles 


In one German steelworks, with a monthly pro- 
duction of 75,000 tons of blast-furnace metal, the 
question of whether cast steel would provide a more 
suitable and economic material for the slag ladles has 
been under investigation. In 1941, in order to 
minimize the escape of light during the night the 
slag had to be sprayed down with water and as a 
result the life of the hematite-iron ladles declined 
from 800 fillings to only 300 fillings. Ladles made 
of cast steel were then introduced as it was hoped 
that these would give a longer life owing to their 
better . resistance to hot-tearing, better thermal 
conductivity and greater weldability. These cast- 
steel ladles, even under the difficult conditions of 
the last war, gave lives which were several times 
longer than those of the usual hematite-iron ladles. 
As a result at the end of the war all the ladles at 
this works were turned over to cast-steel construc- 
tion. 

The minimum average life obtained for one of 
these new-type ladles is 2,800 fillings and journeys, 
and in this works, where every year between 10,000 
and 15,000 slag ladle journeys are made, it is now 
only necessary to order one or two new ladles per 
annum and maintain a fleet of some 10 ladles in 
working order. The distance travelled by a ladle 
between furnace and tip varies between 2,000 and 
6,000 metres and the cost of a new ladle (8.3 metric 
tons capacity) amounts to about 10,000 DM (very 
approximately £1,000). 

Unlike cast-iron ladles, these cast-steel units can 
be kept in service by welding of any cracks which 
appear, without any particular difficulty, As a 
general rule after welding the first batch of cracks 
there is no reappearance of further cracks because 
the internal stresses which have caused the first 
cracks have been relieved. , 

It was found that the same factors (i.e., housing 
and handling) affected the life of steel ladles in 
the same way as ladles made of hematite iron. 


DATA SHEETS newly issued by British Resin Pro- 
ducts, Limited, include one on Foundry resins, which 
is available on writing to the firm’s information depart- 
ment at Devonshire House, Piccadilly, London, W.1. 

ScoTTISH INDUSTRIAL EsTATES, LimirED—Sir Robert 
Maclean has been appointed chairman by the President 
of the Board of Trade in succession to Lord Bilsland, 
who has resigned owing to pressure of other duties. 
Col. Hugh B. Spens, vice-chairman, has also tendered 
his. resignation. 


NEW BUILDING PROGRAMMES for tankers have been 
begun by the. Royal Dutch-Shell group and the Esso 
Petroleum Company, Limited. The Shell group is to 
increase its fleet by 34 vessels—half of 18,000 tons dw. 
and half of 32,000 tons—of which British yards will 
build 20 and Dutch yards 14. In addition to the two 
36,000-ton tankers recently ordered by Esso from 
Vickers-Armstrongs, Limited, the group has placed an 
order for 4 further four vessels of similar size with 
German yards. 
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Iron and Steel Scrap in the US 


Problems and trends in the use of iron and steel 


scrap in the United States were discussed by © 


Norwood B. Melcher, chief of the ferrous metals 
and ferro-alloys branch, division of minerals, US 
Bureau of Mines, at the recent centenary congress 
of the Société de I’Industrie Minérale, in Paris. 
The author refers to the principal origins of ferrous 
scrap, and to methods of treatment by scrap dealers 
before distribution. He considers the use of scrap 
in the open-hearth and electric furnaces, and in 
foundries, finally discussing the important problem 
of contamination caused by residual elements. His 
statistics for scrap consumption in the US are given 
in Table I. 
Foundry Scrap 

In the sections dealing with electric melting and 
foundries, the author states that next to the open- 
hearth, the electric furnace is the largest con- 
sumer of steelmaking scrap in the United States, 
and melts a charge consisting of 98 per cent. 
scrap and 2 per cent. pig-iron. Because this 
type of furnace makes stainless and other high- 
alloy steels, proper segregation of scrap is a 
necessity. When the number of grades of steel 
varies a great deal, scrap classification by alloy con- 
tent must be much more extensive than for a 
speciality plant producing one grade. A plant 
producing a wide variety of stainless and alloy 
steels found it necessary to segregate its scrap into 
65 classifications. Failure to segregate scrap leads 
to loss of alloys. Elements, such as copper and 
nickel, which are non-oxidizable, may enter and 
remain in the bath and cause the heat to be scrapped 
or, at best, diverted to lower grade, which did not 
require use of these elements. Conversely, elements 
such as chromium may show up in a nickel- 
molybdenum heat; it may be removed by oxidation, 
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but this is a costly and wasteful process. On the 
other hand, nickel cannot be oxidized from a 
chromium-molybdenum heat. Then too, there js 
the problem of some alloy, such as chromium, bein 
absorbed in the banks and bottoms that may show 
up in the steel in the next heat. To solve this 
problem, wash heats of medium alloy content are 
made that require the absorbed alloy. 


The bulk density of scrap is as important in the 
electric furnace as it is in the open-hearth. A 
charge consisting of 40 per cent. heavy, 40 per cent, 
medium and 20 per cent. light usually eliminates 
back charging. If all heavy scrap: were used, the 
life of the roof and wall would be decreased be- 
cause of the lack of shielding normally afforded 
with greater bulk. Loose, unbundled scrap is some- 
times preferred to bundled because it melts faster, 


The ironfoundry industry consumes about 15 
per cent. of the United States scrap. Grey-iron 
foundries (cupola), the second largest group of 
users of scrap in the United States, melt from zero 
to 100 per cent. scrap charges, although the United 
States average is about two-thirds scrap and one 
third pig-iron, using coke as fuel. In charging 
scrap into the cupola, a somewhat different 
metallurgical practice must be used than when a 
high-pig-iron charge is used. There is a slightly 
higher conversion loss, especially if an appreciable 
quantity of light material is employed. With high 
percentages of scrap, it is preferable to use mixing 
ladles. This practice has been shown to be very 
effective in eliminating irregularities in analysis of 
the metal. The size of scrap used in the cupola 
should be correlated with the inside diameter of 
the cupola. Generally, the maximum length should 
be limited to one third of the inside diameter; too 
much flat material forces the blast toward excessive 
erosion of the liming. Pieces should not exceed 
150 Ib. 


TABLE I.—Consumption of Ferrous Scrap and Pig-i#on in the United States by Type of Furnace, in Thousands of Short Tons. 


Open-hearth. Bessemer. 


Other*. | 


Electric. Cupola, Total. 
Scrap. | Pig-iron.| Scrap Pig-iron. | Scrap. Pig-iron.| Scrap. Pig-iron. Serap. Pig-iron. Se rap. Pig-ircn 
1938 13,043 | 12,258 103 1,738 835 14 | 3.743 2.147 1.334 365 19.058 16,522, 2 
1941 | 39,924 | 42,481 393 5,993 | 4,178 73 10,564 5,389 4,157 2,249 59,216 56,185 
1951 | 47,416 | 56,055 300 5,551 | 9,372 144 | 12,318 6,560 7,322 5,104 76,728 | 71,414 
1952 | 42,997 49,374 247 3,999 | 8,973 119 10,169 5,438 6.637 2,621 | 69,023 61,551 
1953 49,668 61,307 276 | 4,351 9,157 181 10,634 5,550 7.396 | 3.319 | 77.131 74,708 
1954f 38,393 47,478 | 188 2,744 6,564 171 9,302 | 4,905 | 5.451 1,973 59,898 57,271 
* Air, crucible, puddling, and blast furnaces and direct castings. + Estimated 


Recent Wills 


SYLVESTER, JoserH, of the | 


£2,830 

chairman of W. ; 

Sons & mane Limited, mechanical 

and electrical engineers, of Bedf ord, and a past- 

president of the Institution of Methanical — 
327,655 


Engineers 
Yates, J. E. N., for many "years a director of Gaskell 
& Chambers, Limited, 


etc. 4 Birmingham £7,627 


£36,188 
formerly for 45 years manager in 
Manchester for Newton, Chambers & Co. Ltd. 


Lim 
£8,755 Metal Corporation, Limited). 


Among companies which have recently changed their 
names are those listed below. The new titles are given 
in parentheses. 


A. G. Turney ENGINEERING CoMPANy, 
Felling Shore, Co. Durham 
Limited). 


H. & B. Precision Encineerinc & Toots Company (WatForRD), 
LimiteD, 233, High Street, Watford, Herts (H. & B. Precision 
Engineers, Limited). 


THE 


Limited, Tyne Street, 
(Felling Zine Oxide Company, 


ALMEX 
MITED, 1-3, Robert Street, 


Recovery & RerFiIninc Company, 
Strand, London, W.C.2 (Alreco 
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Notes from the Branches 
East Anglian Section 


By courtesy of the directors of Crane, Limited, Ips- 
wich, 32 members of the East Anglian section of the 
Institute of British Foundrymen enjoyed a very interest- 
ing afternoon’s visit to their modern bronze, grey iron 
and malleable foundries, core rooms and cleaning 
rooms. This visit enabled members to see some recent 
improvements to the firm’s fully-mechanized foundries. 
These included the installation of a hot-blast cupola 
for malleable iron, whilst the recently-installed 
mechanized grey iron foundry, extended to cope with 
increased demands for the company’s products, was 
also open for inspection. 

At the conclusion of the tour, tea was provided by 
the company after which Mr. W. E. Cates, the section 
president, expressed his thanks for the hospitality ex- 
tended and paid compliments to the fine quality of the 
products made and the modern methods of production. 
Mr. Cates also referred to the hot-blast cupola install- 
ation which was another sign that Crane, Limited, were 
always in keeping with progress, and personally he 
admired the many improvements. The president added 
that visits such as these represented time very well 
spent and invariably resulted in gaining knowledge 
which could be applied to great advantage within mem- 
bers’ own foundries. 

In replying to Mr. Cates, Mr. J. B. WEBSTER (works 
manager) thanked him for his kind remarks and added 
that if in a year or two hence the East Anglian members 
would like to pay a. return visit, then he would be 
pleased to welcome them’ once again and hoped that 
there would be some further new installations for them 
to see. 

Dinner and Social Evening 

The secretary reminds members and friends that reply 
forms and remittances for the section Dinner and Social 
Evening to be held at the Oriental Café, Ipswich, on 
Friday, October 28, should be sent as soon as possible 
to the organizer, Mr. V. W. Child, Crane, Limited, Ips- 
wich, from whom any additional information can be 
obtained. Cheques should be made payable to Mr. 


Child. 
West Riding of Yorkshire 


The first meetings of the 1955-56 session of the West 
Riding of Yorkshire branch on September 9 and 10, 
were partly allocated to showing the S. W. Wise Com- 
petition castings and coreboxes arranged so that appren- 
tices could see the efforts of other competitors. On the 
Saturday the display was followed, at 6.30 p.m., by the 
presidential address given by Mr. K. H. Collinson. The 
prizes were then presented by Mr. J. Blakiston (junior 
vice-president of the Institute) to the winners of the 
various sections, as follow:— 

Moulding Section: 
Grey iron. 

Ist Prize, £3 3s. Od. 

2nd Prize, £2 2s. Od. 


Firm. 
Hopkinsons Limited. 
Hepworth & Grandage 

Limited. 
Wm. Dove 
Limited. 


Apprentice. 
E. Bridgewood 
R. G. Huxham 
3rd Prize, £1 1s. Od. D. Pallister .. & Sons 
Stee’. 

Special Prize, £2 3s. 0d. .. 
Non-ferrous. 

Special Prize, £2 2s. Od. .. 


P. Hirst Hopkinsons Limited. 


Thos. Broadbent & Sons 
Limited. 


R. Armitage. . 


Patternmaking Section: 
Ist Prize, £3 3s. Od. 


J.D. Dibb .. 
Cc. G. Mitchell 
J. B. Tordoff 


T. Booth 


Harry Burnley (Iron- 
founders) Limited. 
Hepworth & Grandage 

Limited. 
Hepworth & Grandage 
Limited. 
Modern Foundries 
Limited. 


2nd Prize, £2 2s. Od. 
3rd Prize, £1 1s. 0d. 
Special Prize, £1 1s. 0d. .. 
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Highly Commended, 10s. 6d. 
Highly Commended, 10s. 6d. 


R. G. Rawson English Electric Com- 
pany Limited. 
M. Jackson .. English Electric Com- 
pany Limited. 
G. E. Drayton Fairbairn Lawson Combe 
Barbour Limited. 
Hopkinsons Limited. 


Highly Commended, 10s. 6d. 


Highly Commended, 10s. 6d. M. Vassey 


The adjudicators were of the opinion that all the 
entries were of a high standard. In all there were 43 
entries for patternmaking and 42 for the moulding 
section. In the patternmaking section, marks were 
awarded for accuracy, finish, construction, time taken, 
and the age of the competitor was considered. In the 
moulding section, general finish, yield of casting to 
runner and riser, together with the time taken, age and 
experience of the entrant, were the main considera- 
tions. The branch Council wish to gratefully acknow- 
ledge the assistance and contribution to prize money 
made by the West Riding Ironfounders’ Association. 


Presidential Address 


In his address, Mr. Collinson drew attention to the 
Institute’s by-law suggesting the “promotion of the 
intellectual welfare of members by periodic meetings 
for reading and discussing papers on subjects connected 
with the foundry and allied industries.” He expressed 
the view that a much greater value was to be derived 
from a lecture which had been read carefully by the 
audience before going to the meeting. Such a course 
would enable the lecturer to be more usefully employed 
in answering the prepared questions of an audience 
which had already given some thought to the subject. 

When Mr. Blakiston presented the prizes he stressed 
the fact that the younger generation could still produce 
British craftsmen cf the highest quality. Over 80 entries 
had been received for the patternmaking and moulding 
sections, all competitors being between 15 and 18 years 


old 
South Africa 


Mr. J. A. de Kiewit presided at the September meet- 
jing of the South African branch of the Institute. A 
film: ‘Corrosion in Action” was shown by arrange- 
ment with Mr. D. Gordon Jones, of the Nickel 
Information office, and was followed by a brief lecture 
entitled: “‘ Aspects of Corrosion-resisting Steel Cast- 
ings” by Mr. W. G. Boustred. This dealt with the 
three main groups of corrosion-resisting steels, their 
chemical composition and heat-treatment. During the 
subsequent discussion, Dr. T. M. Bereza presented 
photomicrographs of stainless steels which had been 
subjected to various heat-treatments. 


Australia (Victoria) 


The August meeting of the Australian (Victoria) 
branch, held at the Metallurgy School of Melbourne 
Technical College, was addressed by Dr. K. Strauss, 
technical director of Foundry Services Limited, on 
the subject of the “ Exothermic Feeding of Castings.” 


The meeting was followed by a light supper. It was 
announced that the annual conference would be held 
from November 22 to 25, terminating with the annual 
dinner on the last day. 


AT THE MOTOR SHOW (Earl’s Court—Oct. 19 to 29) 
new Tecalemit equipment on stands 508 and 413 
includes Tecalemit-Burtonwood vertical Hydrovane air 
compressor. The centrifugal vane-type, electrically- 
driven compressor unit is mounted on top of a vertical 
air-receiver which, it is claimed, gives all the advan- 
tages of this type of compressor plus great saving 
(50 per cent.) in floor space. 
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Book Reviews 


Engineering Metallurgy, by L. F. Mondolfo and Otto 
Zmeskal. Published by McGraw Hill Publishing 
Company, Limited, 95, Farringdon Street, London, 
E.C.4; price 56s. 6d. 


According to the jacket this text-book consists of a 
“unique treatment of the subject,” and the two 
American professors are to be congratulated on pro- 
ducing a very attractive work. “ Unity of concept is the 
underlying theme, as opposed to compartmentalization 
(sic) of individual metals’ behaviour.” This theme is 
praiseworthy and the job is well done—though when 
perusing the last two of the 15 chapters for an 
account of the commercial metals and alloys, then 
there is a division into ferrous and non-ferrous. On 
the whole this separation is probably the best arrange- 
ment, for some such alternative division as ‘“ heavy 
alloys ” and “ light alloys ” would not be well balanced. 

The book is excellently produced and illustrated, and 
each chapter concludes with a set of questions and a 
list of references. The questions in general are stimulat- 
ing, and seem designed to require the student to do 
further reading. British authors of text-books would 
be well-advised to use this method, even if our students 
complain that there is not much time left for 
independent reading. 

The foundryman will be glad to find one chaper 
* Casting Principles,” and another, “Casting Practice,” 
together occupying 56 out of the 382 pages. Since the 
book deals with physical metallurgy and atoms and 
crystals and dislocations the authors show that they 
do not look upon the foundry as the cinderella of the 
subject or the profession. The treatment is realistic, 
and Table 11 for instance is headed “‘ Comparative cost 
of making a casting in various metals with and without 
extensive machining.” 

Fifteen pages of Index are excellent, but one looks in 
vain for the word “fatigue”; why has it not been 
included? Strength, brittleness, creep, ductility, 
and the Heisenberg Uncertainty Principle are listed, 
but a search has only revealed the word “ fatigue ” 
in a chart on p. 230 and a single mention on p. 253. 
The evils of corrosion are underlined and on p. 294 
readers are warned about “intergranular or stress 
corrosion,” for this decreases mechanical properties, 
“especially the elongation.” There is no hint about 
corrosion fatigue. Various surface treatments are des- 
cribed, but nothing to indicate their value in combating 
this problem. There seems to be a blind spot. Our 
dynamic cousins apparently do not want their students 
to be fatigue-minded! H.O'N. 


Powder Metallurgy, Published by the Organization for 
European Economic Co-operation. Obtainable 
from HM Stationery Office, P.O. Box 569, London, 
S.E.1. Price 20s. 


Missions visiting the United States issue reports 
which, with the passage of time, more and more tend 
to assume the nature of textbooks. This latest one on 
powder metallurgy is of such a type. The manufacture 
of sintered-metal-powder components has assumed 
important proportions, and one firm is reported to be 
making between 30 and 35 tons per month. Powder 
metallurgy constitutes an interesting range of processes, 
with which foundrymen should familiarize themselves, 
as in some cases the products are in direct competition 
with castings. 


Mr. R. Evans has been installed as president of the 
Stoke-on-Trent Engineering Association. Mr. F. W. 
LANGLEY is the new vice-president. 
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Publications Received 


Forty Years of Achievement, 1914 to 1954, published 
for private circulation by Guy Motors Limited, 
Wolverhampton. 


This booklet, well produced and containing colour 
pages, makes fascinating reading for those interested in 
the automobile industry, for it describes and illustrates 
the range of commercial vehicles produced by the firm 
over the whole period under review. Armorial bearings, 
reproduced in colour, of public transport undertakings 
using the firm’s vehicles, make an impressive show, as 
also does the listing of overseas operators. It appears 
that the company does not possess a foundry, but over 
the years, the consumption of castings must have been 
enormous. Credit must also be due indirectly to the 
supplying foundries for their share in the notable 
achievements recorded. “Feathers in their cap” pro- 
vided the basis for Guy Motors’ radiator device and 
this booklet shows how very well they have been earned. 


Syton C. Preparation of Primary Dipcoats for th 
“\Lost Wax” Precision Investment Casting 
Process. Published by Monsanto Chemicals 

Limited, Victoria Station House, London, S.W.1. 


This laboratory report is of real value to those 
foundries practising the investment process, as it details 
the modus operandi in clear terms. The formula 
demands the use of a number of materials and the 
names and addresses of the manufacturers are listed 
in an appendix. As this valuable report is available 
to readers, it is suggested that those interested in 


- precision castings should write to Victoria Staticn House 


for a copy. 


New Catalogues 


Foundry Plant. Adaptable Moulding Machine 
Company, Limited, Sydney Works, Charles Henry 
Street, Birmingham 12, have just issued a new eight- 
page, well-illustrated catalogue. As would be expected, 
more than half is devoted to hand-operated moulding 
machines, and the question is posed, and very well 
posed, as to whether such machines are competitive with 
the more expensive power-operated. One claim—that 
of adaptability, is unquestionably proved, due to the 
easily-fitted attachments available. A quantity of other 
plant is also described and illustrated, including a 
portable power riddle, a runner-bush machine, a vibra- 
tory knock-out and a snap flask. The catalogue is avail- 
able to readers on writing to Sydney Works. 


Air- and Dust-control Equipment.—A folder received 
from Supervents Limited, Magnare House, Sidcup-by- 
pass, Kent,’possesses two good points. First, the blue 
background has been carried out to give the effect of 
lightly-clouded sky, giving a very pleasing result. 
Secondly, the components have been illustrated in such 
a way as to give a maximum of information without 
resorting to plethora of technical terms. As a rule, 
the reviewer does not care for folders as a means of 
publicity, yet as an introduction to the subject, this one 
is of a high standard. 


British Resin Products Limited, Devonshire House, 
Piccadilly, London, W.1, have issued a summary sheet 
covering an extensive range of Cellobond foundry 
resins for both shell moulding and core-binding. It 
is available to readers on writing to Devonshire House. 
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Company News 


H. W. Linpop & Sons, LimitTeD, malleable iron- 
founders, of Walsall (Staffs)—For the year to June 30 
a final dividend of 20 per cent., against 124 per cent. in 
the previous year, is announced, but the total is main- 
tained at 25 per cent. 

G. D. PETERS & COMPANY, LIMITED, makers of 
rolling-stock equipment, etc., of Slough (Bucks)}—The 
company afinounces an interim dividend of 24 per cent. 
on account of 1955. This compares with 1% per cent. 
a year ago, when a final of 3} per cent. made a 5 per 
cent. annual total. 


CocHRAN & COMPANY, ANNAN, LIMITED, engineers and 
boilermakers, etc.—For the year ended June 30, the 
directors recommend a final dividend of 54 per cent., 
against 5 per cent., tax free, in 1953-54, making a total 
of 84 per cent., tax free, on the £400,000 ordinary 
capital. The previous year’s interim of 3 per cent., 
tax free, was paid before the 100 per cent. scrip 
issue and the total was thus equivalent to 6} per cent., 
tax free, on the present equity. 

STOTHERT & Prm, LIMITED, engineers and _ iron- 
founders, of Bath—The 1954-55 profits, before tax. 
improved by some 17 per cent., but the final and total 
dividends of 124 per cent. and 174 per cent. repeat the 
1953-54 payments. Application is being made to 
the CIC for permission to capitalize reserves on the 
basis of seven new ordinary shares for every 13 issued. 
The £650,000 ordinary stock is all issued, but there is in 
reserve £500,000 in £1 shares of no stated class. 


Lake & LimirED—The directors recommend 
a final dividend for the year to July 31 of 74 per cent.. 
on the ordinary capital. This follows an interim of 
5 per cent. The previous year’s final was 7} per cent. 
on the present 600,000 ordinary 10s. shares (as in- 
creased by 100 per cent. scrip issue) and the interim 
5 per cent. (or 24 per cent. equivalent) on 300,000 
shares. The total of 124 per cent. for 1954-55 is 
equivalent, therefore, to an increase of 24 per cent. 

QuatcasT, LiMITED—AIl records were broken during 
the year ended June 30 last’ The group profit earned 
before tax rose by 12 per cent., from £688,185 to 
£771,314, while turnover was up by 16.7 per cent. Mr. 
J. E. V. Jobson, the chairman, points out in his review 
that turnover has steadily increased and is now six times 
what it was 10 years ago. The proportion of output 
exported was excellent, he adds. 


STAVELEY CoaL & IRON Company, LIMITED—A final 
dividend of 104 per cent. by the company makes a total 
of 15 per cent. for the year to June 30, 1955, on the 
£6,770,712 ordinary capital as before. In addition, there 
is a special capital dividend of 2s. 4d. cash, tax free, 
for each £1 stock held, payable from capital surpluses 
arising from nationalization, against 5s. 9d. Group 
profit, before tax, has decreased by £424,814 to 
£1,763,826. For tax, however, there is £425,608 less, at 
£793,947. It is pointed out that profits are not strictly 
comparable owing to acquisition of new subsidiaries. 

WESTINGHOUSE BRAKE & SIGNAL COMPANY, LIMITED— 
The company announces that in response to its offers to 
purchase the 6 per cent. convertible debenture stock 
and ordinary and deferred stocks of Douglas (Kings- 
wood), Limited, valid acceptance have been lodged in 
respect of 98.7 per cent. of the 6 ver cent. convertible 
debenture stock, 89.4 per cent. of the ordinary, and 
88 per cent. of the deferred. In addition, a number of 
incorrectly completed acceptances have been lodged 
which, if and when validated, appear likely to increase 
the total proportions to figures satisfactory to Westing- 
house. The offers are therefore being held open until 
October 14. 
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New Patents 
(Copies of complete specifications are obtainable from the 
Patent Office Sales Branch, 25, Southampton uildings, 


Chancery Lane, London, W.C.2, price $/s.) 
737,244, Regie Nationale des Usines Renault, 8 to 10 
Avenue Emile Zola, Billancourt, Seine, France. 
A destructible moulded pattern for casting metals by 
the lost-wax process. It consists of a mixture of 30 to 
85 per cent. polyethylene and the rest ozokerite. 


737,553. Karl Spitz, 1862 E 101 Street, Cleveland, 6, 
Ohio, USA. 

A corrosion-resistant alloy suitable for roller bearings, 
jet engines, valves and pumps. It consists of: Iron 50, 
chromium between 3.6 and 20, nickel between 5 and 20, 
copper at least 3.6, molybdenum at least 3.6, and 
carbon not more than 1.7 per cent. The Cu and Mo 
together should be between 10 and 20 per cent. and the 
alloy should contain no other ingredients except those 
nermally found in small amounts in iron. 


737,952. Newton Chambers & Company, Limited, 
Northcliffe Works, Sheffield. 

A domestic firegrate in which a substantial part of 
the grate consists of curved bars with a common centre 
of curvature close to front of grate. An arm is fixed 
so as to swing about this centre just below the grate bar. 
This arm has a series of fingers which project upwards 
to the curved slots between the grate bars. This design 
will dislodge ash or clinker especially in coke-burning 
open fireplaces. 


737.962. ©. F. Cameron, 103, High Street, New Glas- 
gow, Nova Scotia, Canada. 

A new and improved bottom-board for foundry flasks 
for use with sand or other granular moulding material. 
It consists of a number of separate surfaces of heat- 
resistant material rigidly supported and spaced apart. 
This invention is to provide a lightweight bottom board 
which permits gases to escape during mculding, to allow 
moisture to escape after pouring and to avoid burning 
of the board. 


Contracts Open 


The dates given are the latest on which tenders will be 
accepted. The addresses are those from which forms of tender 
may be obtained. Details of tenders with the reference ESB 
can be obtained from the Board of Trade Export Services 
Branch, Lacon House, Theobalds Road, London, W.C.1 
ene: CHAncery 4411, ext. 738 or 771), unless otherwise 
stated. 


FORMOSA, October 15—Textile oni, for the Lung 
Chiang Textile Company, Taipei, Taiwan. (ESB/20783/55.) 

FORMOSA, October 26—Power transformers, for the Central 
Trust of China, US Aid Division. (ESB/20639/55.) 

INDIA, October 17—Diesel-driven_ air compressors, mounted 
on trailers. for the India Supply Mission, Washington, DC, 
USA. (ESB/20789/55.) 

INDIA, October 20—Outdoor and indoor switchgear, for the 
Government of Madras Electricity Department. (ESB/20681/ 


55.) 
INDIA, October 20—Water meters, for the Director-General 
moons and Disposals, Government of India. (ESB/20962/ 


INDIA. November 1—Electric hoist block and jib cranes, 
for the Director-General of Supplies and Disposals, Govern- 
ment of India. (ESB/20589/55.) 

PAKISTAN, October 25—Six gas or Diesel pumps. for the 
Director-General of Supply and Development. (ESB/20969/55.) 

PORTUGUESE EAST AFRICA. November 7—Two elec- 
trical induction furnaces and complete wheel-and-axle hand- 
ling plant for each furnace, for the Ports, Railways and 
Transnort Devartment, Lourenco Marques. (ESB/19980/55.) 

SOUTH AFRICA, October 26—Cupola shell for use in an 
ironfoundry, for, the Stores Department of the South African 
Railways. —(ESB/20958/55.) 

THAILAND, November 22—Automatic couplings, for the 
State Railways of Thailand. (ESB/20330/55.) 
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News in Brief 


A NEW FOUNDRY centre is to be opened by the 
Minister for Economic Affairs, Dr. J. Zijlstra, at Delft, 
Holland. 


THE ADDRESS of the Manchester Association of 
Engineers has been changed from 20 to 18, Booth 
Street, Manchester, 2. 


THE WORKS OFFICE of Mr. Wm. A. Gibson has been 
renumbered. It is now 466-470, Wilson Street, Red- 
fern, Sydney, Australia. 


THE SIXTH Oxford conference on the “ Education of 
the Young Worker” is to take place at Oriel College 
from April 7 to 13, 1956. It is specifically to deal 
with the unskilled entrants. 


ONE OF THE LARGEST CARGOES of scrap imported into 
the Tyne has arrived in the Italian steamer Panormus, 
which brought 9,000 tons of scrap and 531 tons of 
steel ingots from Philadelphia, USA. 


CHAMBERLAIN INDUSTRIES, LIMITED, of Staffa Works, 
Staffa Road, Leyton, London, E.10, report that they 
have recently supplied 12 of their standard “ Staffa 3” 
petrol-driven mobile cranes to Egypt. 


AN all-welded armoured fighting vehicle, believed 
to be the first of its kind produced in the world, has 
been handed over to the Imperial War Museum by 
the builders, Guy Motors, Limited, Wolverhampton. 


THE OUTPUT of iron castings for the first half-year 
just exceeded two million tons for the first time on 
record, and the industry is now heading for a record 
annual production in 1955 of something like 3.9 million 
tons. 


CONSISTING principally of cargoes of iron ore, im- 
ports into the Tees during August totalled 417,741 tons, 
an increase of 18,773 tons compared with August last 
year. Exports in the same period advanced from 
124,851 to 149,766 tons. 


W. CrockatT & Sons, LIMITED, of 64, Darnley 
Street, Glasgow, S.1, have been appointed exclusive 
agents for Scotland, for the Sinex vibrating ‘screens, 
automatic weighing machines and vertical vibratory 
bowl-type feeders for component parts. 


ALTHOUGH there is sufficient generating plant avail- 
able nationally for normal requirements, economy in 
the use of electricity during the winter peak periods is 
essential, says a statement issued by the London and 
South-Eastern Regional Board for Industry. 


A JOURNAL, designed to keep exhibitors in touch with 
preparations for the British Industries Fair, is to be 
launched next month. The BIF Builetin will be 
sent free to 12,000 past, present, and potential exhibitors 
at both the London and Birmingham sections. 


AT THE ANNUAL DINNER of Kelvin Hughes, Limited, 
on October 3, the company presented watches to 71 
of its employees with more than 25 years’ service. On 
November 24, a further 35 long-service men and 
women will receive watches at a dinner to be held in 
Glasgow. 


HEAD, WRIGHTSON & COMPANY, LIMITED, announce 
the formation of the Head, Wrightson Export Company, 
Limited, to extend their interests in markets overseas. 
Mr. Vaughan Pendred has been appointed managing 
director, with London headquarters at 20, Buckingham 
Gate, S.W.1. 


THE INDIAN GOVERNMENT has decided to appoint 
Associated Electrical Industries, Limited, as consultants 
for its proposed heavy electrical equipment plant. The 
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British concern will advise on the erection and equip. 
ment of the plant and on details of design and manv- 
facturing methods. 


A NEW RANGE of platinum-pointed plugs for the 
average touring motor cyclist, and a range of 10-mm. 
long-reach racing plugs shown for the first time, will be 
among the exhibits of K.L.G. Sparking Plugs, Limited, 
at the Cycle & Motor Cycle Show at Earls Court from 
November 12 to 19. : 


AMONG the latest Midland firms to introduce non- 
contributory pension schemes for their hourly paid 
employees is Bradley and Foster, Limited, Darlaston 
ironworks. Provision is made for pensions to be paid 
to men at 65 and women at 60 who have ‘served the 
company continuously for at least 15 years. 


THE former German fast fleet attendant oiler and 
supply ship Westerwald is to be broken up by Wm. 
Arnott & Company, Limited, Dalmuir, Glasgow. Of 
15,000 tons displacement, the ship had stowage for more 
than 10,000 tons of oil fuel and 306 tons of lubricant, 
and also carried supplies of petrol, water, food and 
clothing. 

UrGING Canadians to buy British goods whenever 
they were competitive, even though they were slightly 
different from those to which they were accustomed, 
Sir Eric A. Carpenter, president of the Association of 
British Chambers of Commerce, said in Winnipeg on 
October 4 that it might even be that the difference was 
an improvement. 


THE STEEL FOUNDRY of Edgar Allen & Company, 
Limited, supply to many railways, ramps of the type 
known as David Russell’s, for re-railing derailed roll- 
ing stock. The Russell ramp can be used for both 
heavy and light locomotives, and for carriages and 
wagons; three steel castings make up the set, the total 
weight being only 1 cwt. 2 qr. 


THE NEW works of Allied Ironfounders, Limited, at 
Melbourne, Australia, are planned to be the most 
modern in the world, abéut 34 acres are under one 
roof. Production will be concerned with Rayburn 
cookers and boilers, Aga cookers and baths. The ex- 
tension is being featured in the show window of the 
Western Australian headquarters at 115, Strand, 
London, W.C.2.: 


RECENTLY, there was held in London a meeting of 
the International Standards Organization—committee 
Dr. J. G. Pearce, 0.B.E (director, 
British Cast Iron Research Association), is chairman 
of the committee, Dr. A. B. Everest (president, Insti- 
tute of British Foundrymen) led the British delegation, 
and Dr.-Ing. G. A. H. Jungbluth represented the Ger- 
man contingent. 


A VERY HARD FIGHT in facing severe German com- 
petition was forecast by Mr. F. A. Hurst, president 
of the Sheffield Chamber of Commerce, when he 
addressed the city’s junior chamber. Mr. Hurst, who is 
chairman and managing director of Samuel Osborn 
& Company, Limited, the Sheffield steelmakers, said, 
from actual experience, that taxation in this country 
compared with that in Germany was “absolutely 
penalizing.” 


AS PART of the company’s scheme to encourage 
young workers to undertake part-time studies at tech- 
nical colleges and other evening schools, the Staveley 
Iron and Chemical Company, Limited, on October 6 
distributed over £340 as cash awards to their employees 
who have had examination successes in the past year. 
For the first time, young employees of the Sheepbridge 
Company, recently taken over by the Staveley Com- 
pany, were included in the awards. 
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Tue US TariFF COMMISSION is to hold a public hear- 
ing on imports of cast-iron soil pipe on October 21 in 
Washington. The investigation had been asked for by 
the Treasury Department’s Customs Bureau after it had 
advised the Tariff Commission that it had reason to 
believe that pipe imports from Britain were being made 
in violation of the anti-dumping law. The commission 
will determine if the department’s .allegations against 
British soil-pipe imports can be sustained. 


JUDGMENT WAS RESERVED by Judge Sir Henry Braund, 
at a special Derby County Court on October 3, after 
he had heard a claim for damages by a 25-year-old 
moulder against the Burton Foundry Company, 
Limited. The moulder, Mr. D. R. Phipp, of Burton- 
on-Trent, was said by his counsel, Mr. L. B. Stephen, 
to have received a very painful burn when molten 
metal fell on his foot, while working in the firm’s 
foundry. The plaintiff alleged that a scrap wagon 
should not have been left near the bogey containing 
molten metal. 


A COMPREHENSIVE REFRESHER COURSE for senior works 
and plant engineers in London and the Home Counties, 
sponsored by the Rt. Hon. the Earl of Halsbury (man- 
aging director of the National Research Development 
Corporation), is to be held in London this winter at 
the Royal Empire Society, Northumberland Avenue, 
W.C.2. The fee for the course is four guineas and copies 
of the ‘syllabus and. full particulars may be obtained 
from the secretary to the refresher course, at the Royal 
Empire Society, Northumberland Avenue, London, 
W.C.2 (telephone WHltehall 6733, extension 10). 


A NEW METAL for engine bearings made from an 
alloy of aluminium and tin, developed in Britain by 
the Tin Research Institute, was introduced to Italian 
metallurgists and representatives of the Italian motor- 
car industry at a conference which was held at 
Milan recently. Dr. E. S. Hedges, director of the Tin 
Research Institute, lectured in Italian on the new bear- 
ing metal, which contains up to 30 per cent. tin and 
has been specially developed to meet heavy-duty 
demands encountered in diesel engines. Compared 
with copper/lead bearings, they are less ‘prone to cause 
journal wear, and are no more expensive than copper/ 
lead. 


OVERALL’ INCREASE in production has been achieved 
by Leyland Motors, Limited, during the financial year 
which ended on September 30. Production of Leyland 
Comet cruiserweight diesel trucks and buses is approxi- 
mately one third higher than last year, indicating that 
no disruption in output was felt when the company 
introduced the more powerful 100-h.p. Mark III diesel 
for these models earlier this year. The increased output 
is shared almost equally at home and_ overseas. 
At the Scottish Motor Show, opening in Glasgow on 
November 11, John Gibson & Son, Limited, Aberdeen, 
agents for Leyland Motors, Limited, will be exhibiting 
on stand No. 99, a Comet passenger chassis to which 
is fitted a 1,600 cub. ft. low-loading van body. 


Beaver four-wheeled tractor with Dyson semic-trailer 


will be available in the demonstration park. 


Brazil’s Expanding Industry 

A letter from Aco Paulista, S.A., Caixa Postal 3190, 
Sao Paulo, states that their name as founders was not 
included in the article under the above title in the 
JourNnaL of February 3, p. 128. This firm claims to be 
the oldest making steel-castings in Brazil, having been 
founded in 1919. Apologies are tendered for this 
omission. 
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Need for Technologists 


Mr. F. J. Errol, MP, Parliamentary Secretary to the 
Ministry of Supply, visited the University of Edinburgh 
on September 28, and had a discussion with Principal 
Sir Edward Appleton and Prof. R. N. Arnold, Professor 
of Engineering, on the general subject of university of 
teaching and research in the field of technology, with a 
particular reference to the university's proposed ad- 
vanced course on the subject of applied dynamics—a 
subject of much importance to the British manufacturing 
industry. Before going to the University, Mr. Errol met 
representatives of the Press just after he had made a 
tour of inspection of the Edinburgh factory of Ferranti, 
Limited. 

His visit to Ferranti’s was one of a series of visits 
which he is paying, he explained, to Ministry of Supply 
contractors. He remarked that he had had particular 
pleasure in visiting this factory because of the firm’s 
reputation for extremely high-quality precision engineer- 
ing. Ferranti, Limited, have established the electronics 
industry in Scotland, and are training technologists of 
other firms in their factory. Mr Errol expressed great 
interest in the success of this scheme. He also remarked 
on the substantial contribution the firm is making to 
the export drive. Mr. Errol was especially interested 
to see a demonstration of the computer-controlled mill- 
ing system. This electronic equipment will carry out the 
planning and execution of milling operations at a far 
higher rate than a human being, and is expected to 
increase the speed of production without putting anyone 
out of employment. 


Non-Ferrous Club 


Describing some of his many and varied experiences 
in the world of motor racing, Mr. Alan Hess, address- 
ing the Non-Ferrous Club recently, stressed how 
important was the composition of a team. At the 
luncheon at which Mr. Hess was speaking, a round-the- 
table collection was taken which realized £15 10s., 
a cheque for this amount being presented to Mr. A. 
Wilson, president of the Royal Metal Trades Pension 
and Benevolent Association. 

Among the guests were Sir Ernest Canning, Assistant 
Chief Constable G. Blackborrow, Mr. P. Levy (Cuprex, 
Limited); Mr. R. Wood (Wolverhampton Metal Com- 
pany, Limited). It was announced by the chairman, Mr. 
Basil Taylor, that four new members had been co-opted 
to the committee; they were Mr. W. Demel (Harrison 
(B’ham) Ltd.); Mr. K. B. Morley (W. H. Moore & 
Sons, Limited); Mr. J. Barry Bruce (Rapid Magnetic 
Machines, Limited) and Mr. H. A. McGhee (Nicholson 
& Rhodes, Limited). 


Obituary 


Mr. ERNEST EDWIN CAIGER, formerly a director of 
Pithers’ Radiant Stoves, Limited, London, W.1, died on 
October 9 at the age of 68. 


Mr. CHARLES LAWMAN, who has died at the age © 


of 81, was formerly chief designer of the Motherwell 
Bridge & Engineering Company, Limited. He'was with 
the company from 1924 until 1946, when he retired. 


ForMERLY chairman and joint managing director of 
the family iron and steel bussiness, W. Wesson and Com- 
pany, Limited, Moxley, Mr. FREDERICK CHARLES 
WESSON died at his home at Sedgley on October 5. He 
was 79. Mr. Wesson served an apprenticeship in the 
iron and steel trade before joining the firm in 1898. 
He was chairman and joint managing director for 17 
years to his retirement in 1953. 
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FOUNDRY 


Personal 


Mr. J. BRINING has joined H. Lindley, Limited, fire- 
protection and dust-suppression engineers, of Bradford, 
and is representing the company in the north-west. 


Mr. WILLIAM MCARTHUR, 82-year-old foreman 
engineer at the North British Steel Foundry, Limited, 
Bathgate, has retired. He joined the company in 1911. 


JOHN THOMPSON, LIMITED, Ettingshall, Wolverhamp- 
ton, announce that Mr. G. A. PLUMMER, M.I.MECH.E., 
has been appointed to the main Board of that company. 


Mr. HuGH R. NEILSON, St. Boswells, has been 
appointed a director of Wm. Baird & Company, 
Limited. He is a director of Glenfield & Kennedy 
(Holdings), Limited, Kilmarnock. 


Mr. W. B. LaING, general manager and director of 
Bruce Peebles and Company, Limited, engineers, Edin- 
burgh, has been elected chairman of the S.E. Scotland 
sub-centre of the Institution of Electrical Engineers. 


Mr. J. SWALLOW has been appointed works manager 
of the Butler Machine Tool Company, Limited, Halifax. 
He succeeds Mr. S. SHEARD, who has retired after 
25 years in the post and 51 years with the company. 


Mr. J. E. Roserts, buyer in the purchasing depart- 
ment of Steel, Peech & Tozer, Rotherham, a branch of 
the United Steel Companies, Limited, has retired after 
43 years’ service. He is succeeded by Mr. F. RoDGERs, 
who has been assistant buyer for some time. 


A FOREMAN ENGINEER of the North British Steel 
Foundry, Limited, Bathgate (West Lothian), Mr. William 
McArthur, has retired at the age of 82. He started 
work at the age of 12 cleaning stoves at a colliery 
and joined the Bathgate company in 1911. 

Mr. A. D. SMart, present chief accountant, has been 
appointed secretary of the British Oxygen Company, 
Limited. He succeeds Mr. H. CoBuRN, who re- 
linquishes the post following his appointment as director 
and secretary of British Oxygen Gases, Limited. 


Mr. GEorGE E. GAMBLE, a director of William White- 
house, Limited, brassfounders, Birmingham, retired 
recently after 61 years’ service with the firm. He is 81. 
Mr. Gamble started with the company as a junior clerk, 
later became chief clerk and was appointed a director 
eight years ago. 


Mr. GeEorGE A. ToMIK, manager of engineering of 
the International Harvester Company of Great Britain, 
Limited, has taken up new duties with the parent com- 
pany in the United States. His successor in the UK 
is Mr. R. I. BiRKHOLZ, who has been his assistant for 
the last 18 months. 


Mr. E. R. WILKINSON, commercial manager of the 
Central Electricity Authority, is relinquishing the 
appointment at the end of the year to join the boards 
of Balfour Beatty & Company, Limited, electrical and 
mechanical engineers, etc., of London, E.C.4, and the 
parent company, the Power Securities Corporation, 
Limited. 


Mr. ROBERT P. PHILLIPS was installed as Master 
Cutler at Sheffield on October 3, with traditional cere- 
mony, by, the retiring Master, Mr. W. G. IBBERSON. Mr. 
Phillips is a director of William Ridgway and Sons, 
Limited, makers of wood-boring and mortising tools for 
hand and machine use, a firm founded by his grand- 
father. He is 46 years old, and the 320th Master 
Cutler. 


THE managing directorship of the South Dock 
Works, Sunderland, of the North Eastern Marine 
Engineering Company (1938), Limited, which is to be 
merged with George Clark (Sunderland), Limited, is to 
be taken over by Mr. W. R. Jones in addition to that 
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of the George Clark works at Southwick. Mr. A. H. W 
Dawson will continue to be director and resident 
manager at South Dock. 

Mr. BILL CHURCHWARD has been appointed education 
and training officer to the newly formed Nigerian Ports 
Authority. He left England on October 9 to take up 
the post. Formerly with Stewarts and Lloyds, Limited, 
Bilston, Mr. Churchward was until 1952 the firm’s 
assistant area training officer. He was for four years 
secretary of the Staffordshire Iron and Steel Institute. 
For the past three years he has been education and 
training officer to the Roan Antelope Copper Mines in 
Northern Rhodesia. 


PHOSPHOR BRONZE COMPANY, LIMITED, announce that 
Mr. C. G. T. Hystop retires from office as managing 
director on October 19 but remains a director. He has 
ben appointed vice-chairman of Kent Alloys, Limited, 
and has accepted an invitation to become a director 
of Birfield Industries, Limited, acting in an executive 
capacity. Mr. D. RooMe and Mr. A. N, 
WORMLEIGHTON have been appointed managing direc- 
tors of Phosphor Bronze Company, Limited, as from 
October 20. 


Mr. WHITNEY W. STRAIGHT, deputy chairman of the 
British Overseas Airways Corporation, is resigning to 
join the board of Rolls-Royce, Limited, on November 1. 
On January 1, Mr. Straight will assume duties as execu- 
tive vice-chairman of Rolls-Royce from Mr. A. G. 
Ettiott, who is retiring on that date after 43 years 
with the company. Mr. Straight, who is 42, has been 
connected with aviation for the last 22 years. Mr. 
Elliott, who is 66, joined Rolls-Royce in 1912 and was 
appointed to the board in 1945 and to his present 
position last year. 


FOUNDRYWORK, having progressed in the direction of 
a science, now has its first professorial chair at the 
Massachusetts Institute of Technology. It has been 
established by the American Brake Shoe Company and 
Mr. Howarp F. Tay or, already professor of metallurgy 
and director of the M.I.T. foundry laboratory, is to 
be the new Professor of Foundry Metallurgy. Partly 
in consideration of his work during the war, Professor 
Taylor was awarded the Peter L. Simpson gold medal 
in 1946 by the American Foundrymen’s Society and 
the Army-Navy Distinguished Civilian Service award 
in 1948. 

AT A GATHERING in the Albert Street works of Joseph 
Sankey and Sons, Limited, Bilston, on October 3, Mr. 
E. P. PEEL, who has been secretary of the firm since 
1936, received gifts on his retirement which took place 
on October 8. A silver tea service was presented on 
behalf of the staffs of the Albert Street, Bankfield and 
Manor ironworks, Bilston, and the Hadley Castle works, 
Shropshire. Mr. Peel joined the company in October 
1921 as accountant and became a director in 1942. He 
is also a director of Sankey-Sheldon, Limited, and 
chairman of Robert Jenkins and Sankey, Limited, Mer- 
cast (Great Britain), Limited, and Sankey Telcom, 
Limited. He will continue his association with the firm 
as a director. 


THE Whitehead Iron & Steel Company, Limited, has 
appointed two new members to its board. One, Mr. 
PETER LATHAM, is the son of the company’s chairman 
and managing director, Mr. G. H. Latham, who is a 
past-president of the British Iron and Steel Federation. 
The second is Mr. E. G. SPooneR. Mr. Peter Latham 
was educated at Newport High School and at the 
University College of South Wales and Monmouthshire, 
Cardiff, and subsequently joined the engineering staff 
of Whitehead Iron & Steel. Mr. Spooner joined the 
company as commercial manager last year. Previously 
he had been in India for 30 years, where he held 
various appointments. 
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Removing flash from a casting with a port- . 
able grinder, using a high-speed wheel by 
CARBORUNDUM 


High speed wheels by CARBORUNDUM 
are resin-bonded and have a high safety 
factor. They are designed for operation 
at speeds up to 9000 surface feet per 
minute, and are equally suitable for 
heavy stock removal or light dressing. 
High cutting rate gives increased pro- 
ductivity and low operator fatigue. 
Longer wheel life means reduced re- 
placement costs. 

High-speed (resin-bonded) wheel by CARBORUNDUM 


Abrasive products by CARBORUNDUM 


THE CARBORUNDUM COMPANY LIMITED, TRAFFORD PARK MANCHESTER, 17 


PHONE: TRAFFORD PARK 23818 


ALOXUTE oxme) wheels in 
BM4 bond are used on 

MANGANESE, STAINLESS, AND 
OTHER ALLOY STEELS 
HARDENED, HIGH-SPEED, 

AND SOFT STEELS 

MONEL METAL AND HARD BRONZE 


SILICON CARBIDE wheels in 
BC4 bond are used on 

CAST AND CHILLED IRON 
COPPER, BRASS, 

AND SOFT BRONZE 
ALUMINIUM AND OTHER 
LIGHT METAL ALLOYS 
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HIGH SPEED WHEELS (for greater productivity 
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Raw Material Markets 


Iron and Steel 


The arrival of a cargo of basic pig-iron from Brazil 
is a straw which indicates the direction of the trade 
winds. Blast-furnace outputs still fali short of current 
requirements. But the gap is closing. A new blast 
furnace has been lighted at Renishaw, and at Stanton 
the new battery of coke ovens has come into operation. 
Imports of foreign ore have reached record heights 
and plans are far advanced for an expansion of home 
ore production. All these developments promise better 
supplies of pig-iron in the near future, but the position 
at present is very tight. Buyers of high-phosphorus 
iron can fulfil their requirements, but foundrymen ex- 
perience difficulties in obtaining adequate supplies of 
hematite and low- and medium-phosphorus irons, while 
refined-iron makers can hardly keep pace with current 
requirements. 

Offerings of steel semis on the Continent are on a 
much smaller scale, but arrivals against contracts 
entered into some time ago are still substantial, and 
as the steelworks are now in a position to improve 
their deliveries, the re-rollers are able to operate at 
something like full capacity. They have no lack of 
orders. 

A large volume of export business has been 
accepted and the home demand for re-rolled bars and 
light sections is very heavy, so that the prospects of a 
steady run until the end of the year seem to be 
assured—providing that the labour difficulties which 
afflict some of the mills can be overcome. 

The crossing into the fourth period has not been 
marked by any quickening of business in finished steel 
products. 

The output of the mills to the end of the 
year is already fully booked, and stockholders have 
little material to offer. Sheet requirements are so large 
that big tonnages of imports will be required for many 
months to come, and a likelihood of any balance be- 
tween supply and demand for joists and sections is not 
even in sight. 

The plate position is a little easier, but heavy requisi- 
tions are in hand from shipbuilders, wagon and loco- 
motive works, and constructional engineers, while the 
pressure for railway and colliery equipment tends to 
increase. 


Non-ferrous Metals 


On the London Metal Exchange copper values have 
been weakening considerably and for the first time 
the cash price has fallen below the Rhodesian Selec- 
tion Trust’s fixed price of £360 a ton. There is a 
strong belief that without further strikes the supply 
position will improve rapidly. At present, production 
in the major copper producing centres is proceeding 
smoothly, but a subsequent disruption in any one of 
them may well cause a tightening in supplies and send 
price levels climbing to former heights. 

In Chile the resumption of work at Chuquicamata 
on September 28 to enable strike negotiations to be 
completed has brought a settlement. Anaconda has 
agreed to increased wage payments and fringe benefits, 
which will stand for a year. This will cost the com- 
pany nearly £450,000 on the present exchange rate of 
pesos to the dollar. 

Demand for copper in the United States is steady. 
Quotations for copper scrav have fallen; this was 
attributed to the belief that the Custom smelter price 
of 50 per cents per pound was vulnerable. In the 
event, this belief was confirmed and Custom smelters 
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lowered their prices three days running by a total of 
44 cents to 45} cents a pound. The easier supply 
position in the States is reflected in the slight relaxa- 
tion of restrictions on the export of copper during 
the last quarter of this year. Although no fixed quotas 
are to be imposed, exports will still be controlled 
“to protect the national security.” 

The tin price is recovering from its setback caused 
by the settlement of the Penang smelter dispute and 
political activities in Indonesia are giving rise to some 
uncertainty about the trend of production and the rati- 
fication of the tin agreement. In the United States 
the price is holding firm around 96 cents, but buying 
is proceeding cautiously. 

On this side zinc is dull and lead is hardly brighter, 
but there is a fairly steady demand in the States, 
where there is speculation whether the Government 
will pay 154 cents a pound for this month’s offering 
of lead for the national stockpile. 


Official metal prices were as follow :— 

Copper, Standard—Cash: October 6, £357 10s. to 
£358; October 7, £346 to £347; October 10, £345 to 
£347; October 11, £353 10s. to £354; October 12, 
£352 10s. to £353. 

Three Months: October 6, £351 to £351 10s.; Octo- 
ber 7, £340 to £341; October 10, £339 to £340; October 
11, £344 10s. to £345 10s.; October 12, £343 10s. to 
£344 10s. 

Tin, Standard—Cash: October 6, £749 10s. to £750; 
October 7, £753 to £754; October 10, £756 to £757; 
October 11, £760 to £761; October 12, £758 to £759. 

Three Months: October 6, £746 10s. to £747; Octo- 
ber 7, £749 to £750; October 10, £748 10s. to £749; 
October 11, £749 10s. to £750; October 12, £749 to £750. 

Leap—First half October: October 6, £107 to £107 5s.; 
October 7, £106 to £106 5s.; October 10, £106 5s. 


to £106 10s.; October 11, £106 10s. to £106 15s.;. 


October 12, £106 10s. to £106 15s. 

First half January: Ottober 6, £106 10s. to £106 15s.; 
October 7, £105 10s. to £105 15s.; October 10, £106 
to £106 5s.; October 11, £106 5s. to £106 10s.; October 
12, £106 2s. 6d. to £106 5s. 

Zinc—First half October: October 6, £90 15s. to 
£91; October 7, £90 to £90 5s.; October 10, £90 to 
£90 5s.; October 11, £90 to £90 5s.; October 12, £90 10s, 
to £90 12s. 6d. 

First half January: October 6, £90 10s. to £90 15s,; 
October 7, £90 to £90 5s.; October 10, £90 to £90 5s.; 
October 11, £90 5s. to £90 10s.; October 12, £90 12s. 6d. 
to £90 15s. 


Latest Foundry Statistics 


From figures of the British Bureau of Non-Ferrous 
Metals Statistics the output of copper-alloy castings 
during August was 4,484 tons. For the first eight 
months of this year the production was 40,460 tons 
as compared with 40,222 tons for the same period of 
1954. 


The Council of Ironfoundry Associations reports that 
the total number of workpeople engaged in ironfounding 
on. September 3 was 143,698, made up of 133,532 
males and 10,166 females. The increases over July 30, 
this year and August 28 last year were 591 and 4,201 
respectively. 

According to the Ministry of Supply, the production 
of aluminium castings during July was 1,553 tons from 
sand moulds, 3,266 tons as gravity-die, and 1,177 tons 
as pressure-die-castings. The output of magnesium 
castings was 313 tons. 
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WHO USES FULBOND? 


—Foundrymen who want to 
strengthen natural sand 


gives extra strength to 
new sands and 
regenerates floor sand 


For service and information write to:— 


THE FULLERS’ EARTH UNION LTD. 


Patteson Court, Redhill, Surrey. Tel: Redhill 3521. ...,, 


TAIN REPEATEDLY PROVEN 


LIMITED 


INGOTS 


IN 
BRASS 
| MANGANESE BRONZE 
_GUNMETAL PHOSPHOR BRONZE 
AND LEAD BRONZE 


LIMITED 


ON A.I.D. APPROVED LIST 


Works: 


Wall House St. Stephen's Street 
insbury Pavement A Corporation Street . Adelaide Street 


ston 
London, E.C.2 Birmingham 6 ° Manchester 4 Swansea 
Tel. Metropolitan 8831 Tel. Aston Cross 3115 Tel. Blackfriars 3741 Tel. Swansea 40353 


Chronicle Buildings Powell Duffryn House 


of 
ly 
as 
id 
| \EOPOLD LAZARUS 
LIMITED | 
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Current Prices of Iron, Steel, and Non-ferrous Metals 


(Delivered unless otherwise stated) 
October 12, 1955 


PIG-IRON 


Foundry Iron.—No. 3 Iron, Crass 2:—Middlesbrough, 
£17 1s. Od.; Birmingham, £16 13s. 3d. 

Low-phosphorus Iron.—Over 0.10 to 0.75 per cent. P, 
£18 12s. 9d., delivered Birmingham. Staffordshire blast- 
furnace low-phosphorus foundry iron (0.10 to 0.50 per cent. 
P, up to 3 per cent. Si), d/d within 60 miles of Stafford, 
£19 8s. 3d. 

Scotch Iron.—No. 3 foundry, £19 5s. 6d., d/d Grange- 
mouth. 

Cylinder and Refined Irons.—North Zone, £21 3s. 0d.; 
South Zone, £21 5s. Od. 

Refined Malleable.—P, 0.10 per cent. max.—North Zone, 
£22 Os. Od.; South Zone, £22 3s. Od. 

Hematite.—Si up to 2 per cent., S. & P. over 0.03 to 0.05 
per cent.:—N.-E. of England (local iron), £19 5s.; 
Scotland (Scotch iron), £19 11s. 6d.; Sheffield, £20 12s. Od.; 
Birmingham, £20 19s. 6d.; Wales (Welsh iron), £19 11s. 6d. 

Basie Pig-iron.—£16 16s. 6d. all districts. 


FERRO-ALLOYS 


(Per ton unless otherwise stated, delivered) 

Ferro-silicon (6-ton lots and over).—45 per cent. Si, 
£43 15s. Od., scale 15s. per unit; 75 per cent. Si, 
£65 Os. Od., scale 16s. per unit. 

Ferro-vanadium.—50/60 per cent., 23s. 8d. to 25s. Od. 
per lb. of V. 

Ferro-molybdenum.—65/75 per cent., carbon-free, 11s. 0d. 
per lb. of Mo. 

Ferro-titanium.—20/25 per cent., carbon-free, £230 Os. Od.; 
38/40 per cent., £279 Os. Od. 

Ferro-tungsten.—80/85 per cent., 18s. 7d. per lb. of W. 

Tungsten Metal Powder.—98/99 per cent., 21s. 7d. per 
lb. of W. 

Ferro-chrome (6-10 ton lots).—4/6 per cent. C, £85 Os. 0d. to 
£90 Os. Od., basis 60 per cent. Cr, scale 25s. Od. to 30s. Od. per 
unit; over 6 per cent. C, £82 Os. Od. to £86 Os. Od., basis 60 per 
cent. Cr, scale 24s. Od. per unit; 2 per cent. C* Is. 11}d. 
per lb. Cr.; 1 per cent. C,* 2s. Ofd. perlb. Cr; 0.15 per 
cent. C,* 2s. 23d. per Ib. Cr; 0.10 percent. C,* 2s. 23d. per 
Ib. Cr; 0.06 per cent. C,* 2s. 3d. per Ib. Cr. 

Metallic Chromium.—98/99 per cent., 7s. Od. to 7s. 6d. 
per lb. 

Metallic Manganese.—93/95 per cent., 
£249 Os. Od.; 96/98 per cent., £269 Os. Od. 

Ferro-columbium.—60/75 per 
per lb., Nb. + Ta. 

Ferro-manganese (home).—78 per cent., £54 10s. Od. 


carbon-free; 


cent., 37s. 


Nb + Ta, 


SEMI-FINISHED STEEL 


Re-rolling Billets, Blooms, and Slabs.—Basic: Soft, u.t., 
£26 19s. Od.; tested, 0.08 to 0.25 per cent. C, £27 19s. Od.; 
hard (0.41 to 0.60 per cent. C), £29 5s. 6d.; silico-manga- 
nese, £36 7s. 6d.; free-cutting, £31 Os. 6d. SremMENS 
Martin Acip: Up to 0.25 per cent. C, £34 12s. Od.; silico- 
manganese, £36 7s. 6d. 


* Average 68-70 per cent. 
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Billets, Blooms, and Slabs for Forging and Stamping.— 
Basic, soft, up to 0.25 per cent. C, £31 11s. Od.; basic, hard, 
over 0.41 up to 0.60 per cent., C, £32 13s. 6d.; acid, up to 
0.25 per cent. C, £35 12s. 6d. 


FINISHED STEEL 

Heavy Plates and Sections.—Ship plates (N.-E. Coast), 
£33 1s. 6d.; boiler plates (N.-E. Coast), £35 11s. 6d.; floor 
plates (N.-E. Coast), £34 10s. 6d.; sectional material, 
N.-E. Coast, £30 19s. 6d. 

Small Bars, Sheets, ete.—Rounds and squares, under 3 in., 
untested, £33 19s. 6d.; flats, 5 in. wide and under, £33 19s, 6d.; 
hoop and strip, £35 1s. 6d.; uncoated strip mill coils, hot 
rolled, under 3mm. to 12g., £36 5s. Od.; black sheets (hand 
mill), 17/20 g., 246 13s. 6d.; galvanized corrugated sheets, 
24 g., £58 11s. Od. 

Alloy Steel Bars.—1 in. dia. and up: Nickel, £58 0s. 3d, 
nickel-chrome, £81 10s. Od.; nickel-chrome-molybdenunm, 
£92 7s. 6d. 


NON-FERROUS METALS 

Copper.—Cash, £352 10s. Od. to £353 Os. Od.; three 
months, £343 10s. Od. to £344 10s. Od.; settlement, 
£353 Os. Od. 

Copper Tubes, ete.—Solid-drawn tubes, 3s. 4d. per Ib; 
rods, 387s. 6d. per ewt: basis; 20 s.w.g., 4203. 9d. per cwt. 

Tin.—Cash, £758 Os. Od. to £759 Os. Od.; three months, 
£749 Os. Od. to £750 Os. Od.; settlement, £759 Os. Od. 

Lead (Refined Pig).—First half October, £106 10s. 0d. 
to £106 15s. Od.; first half January, £106 2s. 6d. to 
£106 5s. Od. a 

Zine.—First half October, £90 Os. Od. to £90 12s. 6d; 
first half January, £90 12s. 6d. to £90 15s. 0d. 

Zine Sheets, ete.—Sheets, 15 g. and thicker, all English 
destinations, £121 10s. Od.; rolled zine (boiler plates), all 
English destinations, £119 5s. Od.; zine oxide (Red Seal), 
d/d buyers’ premises, £103 Os. Od. ; 

Brass Tubes, ete.—Solid-drawn tubes, 2s. 7}d. per lb.; rods, 
drawn, 3s. 5}d.; sheets to 10 w.g., 340s. 6d. per cwt.; wire, 
3s. 34d.; rolled metal, 326s. 3d. per cwt. 

Brass (Brazing).—BS1400, B3. (65/35), £216; B6 (85/15), 
£292; BS249, —. 

Brass (High Tensile).—BS1400, HTB1 (30 tons), £287; 
HTB2 (38 tons), —; HTB3; (48 tons), —. 

Gunmetal.—RCH, 3/4 per cent. tin, —; BS1400, L@? 
(85/5/5/5), £310; LG3 (86/7/5/2), £318; G1 (88/10/2/}), 
£387; (88/10/2/1), £374. 

Phosphor Bronze.—BS1400, PB1 (AID released), £400 
per ton. 

Phosphor Bronze Strip, ete.—Strip, 477s. Od. per cwt,; 
sheets to 10 w.g., 500s. Od. per cwt.; wire, 4s. 103d. per lb. 
rods, 4s. 23d.; tubes, 4s. 1d.; chill cast bars: solids 4s. 34d., 
cored 4s. 44d. (CHARLES CLIFFORD, LimITED). 

Nickel Silver, ete.—Rolled metal, 3 in. to 9 in. wide ¥ 
0.056, 4s. 24d. per lb.; round wire, 10g. in coils (10 per 
cent.), 4s. 63d.; special quality turning rod, 10 per cent, 
3 in. dia., in straight lengths, 4s. 53d. All prices are net. 

Other Metals.—Magnesium, ingots, 2s. 4d. per |b 
Antimony, English, 99 per cent., £210 Os. Od. Quicksilver, 
ex-warehouse, £92 0s. Od. Nickel, £519 0s. Od. Aluminium, 
ingots, £171 Os. Od.; aluminium bronze (BS1400), 
ABI, £362; AB2, £369 Solder, brazing, BS1945, 3s. 04d. Ib; 
granulated, 3s. 4d. lb. 
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Forthcoming Events 


OCTOBER 17 
Sheffield Society of Engineers and Metallurgists 


“tae in Metallurgical Research in the United States,” 
y Dr. Edgar C. Bain, 6.30 p.m., in the Firth Hall of 
the University, Western Bank. 


Institution ot Production Engineers 
North Eastern section :—‘ Work-study as Applied to 
ing Operations,” by Dr. H. North, Ph.D., 
at Neville Hall, Newcastie-upon-Tyne. 
OCTOBER 18 
Institute of British Foundrymen 
Fast Anglian section:—Induction of the president—W. E. 
Cates, and presidential address, 7.30 p.m., at the Central 
Hall, Public Library, Old Foundry Road entrance, Ipswich. 
Institution of Works Managers 
Merseyside branch:—‘ Team Spirit and How to Get it,” by 
Dr. Dennis Chapman, 6.30 p.m., at the Adelphi Hotel. 
Institution of Production Engineers 
section:—“ Bridging the Handling Gap,” 
ht, 7 p.m., at the Craven Arms, High Street. 
North East Metallurgical Society 


*Use of Radioactive Isotopes_in Metallurgical Research,” 
by Sylvia M. Makin, Ph.D., B.Sc. ; p-m., at the 
Constantine Technical College, Middiesbroagh: 


OCTOBER 19 
Institution of Works Managers 
Manchester branch:—Works Visit to Carborundum Company, 
Limited, Trafford Park. 
Institution of Production Engineers 


Birmingham _section:—‘‘ Application of to 
Industry.” by J. B. C. Robinson, B.A., 7 p.m., at the 
James Watt "sieseael al Institute, Great Charles Street. 

Wolverhampton section:—‘ Plant Maintenance and Produc- 
tivity,” by R. A. Rogers, B.Sc., 7.15 p.m., at the Wolver- 
hampton and Staffs. Technical College. (Combined meet- 
ing with the graduate section). 


Coventry | 
J. Brig 
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Preston section :—‘ Productivity Good Times and Ill,” by 
M. Lewis Wright, 7.30 p.m., at the Lecture Hall, Black. 
burn Public Halls, Blackburn. 

Incorporated Plant Engineers 

Kent branch:—“ Selection of Electric Motors for Industrial 
Purposes,” by J. M. Peel, 7 p.m., at the Bull Hotel, 
Rochester. 

Institute of Industrial Supervisors 

Bristol section:—Films: “ Ideas at Work” and “ Layout and 

andling in Factories,” 7.30 p.m., at the Grand Hotel 


and Darlaston section Fair Shares,” by 
W. H. Davies, 7.30 p.m., at Thompson Bros., Bilston. 
OCTOBER 20 
Northampton Polytechnic 
Department of Applied Chemistry: 

Course—III: ‘“ Testing of Foundry Sands,” 


Garside, 7 p.m., at St. John Street, thy 


Institution of Production Engineers 
Southern section:—‘ Gas Turbines—Basic Principles and Pro- 
duction Problems,” by C. E. Wurr, 7.15 p.m., at the 
Polygon Hotel, Southampton. (Meeting in conjunction 
with the Institute of Mechanical Engineers and the Royal 
Aeronautical Society (Southampton branch)). 
Incorporated Plant Engineers 
Blackburn branch:—‘ Repair of Fractured 
. Tinwell, 7.30 p.m., at the Golden Lion Hote 
Institute of Industrial Supervisors 
London South-East section:—Discussion—‘ The Foreman’s 
Relation to the Shop Steward,” ‘wee oe. in the “ Den,” 
at the Woolwich Polytechnic, S.E.1 


OCTOBER 22 
Institute of British Foundrymen 


Northampton section:—Works visit to S. Russell & Sons, 
Limited, Leicester, 10.15 a.m. 
Institution of Works Managers 
branch:—“* How to Choose Managers,” 6.30 p.m., 
at the Chamber of Commerce, Old Hall Street, Liverpool. 
(Joint meeting with the Institute of Costs and Works 
Accountants.) 


Low Phosphorus 
Refined s- Cylinder 
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PREPAID RATES: 


Fifteen words for 7/6 (minimum charge) and 4d. per word thereafter. 
2/6 extra (including postage of replies.) Situations Wanted 2d. per word. 


Box Number 


Advertisements (accompanied by a remittance) and replies to Box Numbers should be addressed to the A 
Manager, Foundry Trade Journal, John Adam House, 17/19, John Adam Street, Adelphi, London, 
first post Tuesday advertisements can normally be accommodated in the following Thursday’s issue. 


W.C.2. If received 


SITUATIONS VACANT—contd, 


SITUATIONS VACANT—conii 


SITUATIONS WANTED 

OY (17 years), Grammar School 

education, wishes to learn Non-ferrous 
Foundry Business. Small premium if 
desired—Box BG567, Founpry TRADE 
JOURNAL. 

OUNDRY MANAGER (4) Free. 


_ Accustomed to castings up to 30 tons 
weight for machine tool, sugar machinery, 


marine, textile. Practical, Technical. 
Cupola Control, Mechanisation, Sole 
Control. IB Economic results 


uaranteed, “Anywhere.” FM564, Founpry 
RADE JOURNAL. 


XPERIENCED FOUNDRY FORE- 

MAN, non-ferrous, 10 years’ super- 
vision, experienced in jobbing and 
mechanical production, training of un- 
skilled labour.—Box EF569, Founpry TRADE 
JOURNAL. 


OUNDRYMAN/METALLURGIST, age 
31, 


MANAGER, or similar status. Skilled 
moulder, and experienced in all branches 
of foundry work.—Box FM570, Founpry 
TRADE JOURNAL. 


OUNDRY WORKS MANAGER (age 

46), _ practical man, 22 years’ 
managerial experience, also. modern 
methods of production. Good past record; 
used to all phases of foundry work.— 
Box FW543, Founpry TRADE JOURNAL. 


ANAGER/GENERAL MANAGER 

seeks change. Twenty years’ execu- 

tive foundry experience. Malleable—grey 

iron, mechanisation, jobbing, laboratory 

and cupola control, administration, com- 

mercial experience. Box MG551, FounpDRY 
TRADE JOURNAL. 


OUNG ASSISTANT to Manager (via 

foundry foreman) desires change. 
Age 27, H.N.C. and City & Guilds, seeks 
post as Assistant Manager or similar 
status. Keen and competent. Yorks. area 
referred. Box YA554, Founpry TRADE 
OURNAL. 


SITUATIONS VACANT 


The engagement of persons 
these advertisements must be made 
through a Local Office of the Ministry of 
Labour or a Scheduled Employment 
Agency if the applicant is a man aged 18-64 
inclusive or a@ woman aged 18-59 inclusive 
unless he or she, or the employment, is 
excepted from the provisions of the 
Notification of Vacancies Order, 1952. 


ILLBROOK ENGINEERING COM- 

PANY, Landore, Swansea, requires 
METALLURGIST with experience in cast- 
ing of Chilled Cast Iron and/or Alloy 
Rolls. Age 35/45. Pension scheme. 


ETAL PATTERNMAKER wanted; 
accustomed to making small patterns 

in brass and white metal. R. of Yorks. 
House available. Box MP553, Founpry 


answering 


DEVELOPMENT ENGINEER. 


LARGE Public Company, with 

associated factories, requires a 
capable ENGINEER, with mechanical 
engineering qualifications and some know- 
ledge of electrical applications, to apply 
creative ability in the design and develop- 
ment of extensive metal working plant and 
layouts and all services and ancillaries. 
Should be under 35, and have had 
mechanical engineering education to degree 
standard, with general works and D.O. 
experience and sound basic knowledge of 
the application of electrical power. Any 
necessary training and further experience 
will be provided with a view to taking 
over responsibility for the operation of an 
important and expanding department en- 
gaged in development work and methods 
improvements. The appointment will be 
permanent and pensionable, of senior 
status, with bonus. participation and 
excellent prospects of rapid advancement 
and widening scope, situated at the main 
works located in attractive country district 
in N, Midlands; some accommodation is 
now available, and assistance will be given 
in arranging other accommodations as 
required. All applications will be treated 
as confidential.—Please reply fully to Box 
DE545, Founpry TRADE JOURNAL. 


METALLURGIST, with foundry ex- 

perience, is required by a London 
Company engaged in_ the design of 
Foundries, particularly Hot Blast Cupola 
Plants. This post offers excellent oppor- 
tunities to the right man. 

Applicants should give particulars of age 
and experience to InpustRIAL & MetAL- 
LURGICAL Equipment, Ltp., 76, Camnon 
Street, London, E.C.4. 


ECHNICAL REPRESENTATIVE, with 
existing connection, required for non- 
ferrous foundry. London, Home Counties. 


Salary, expenses, commission. Detailed 
applications, stating experience, salary 
required, in confidence. Box TR530, 


Founpry TRADE JOURNAL. 


ORKS ENGINEER required to take 

Y charge of maintenance and instal- 
lation of foundry plant (mechanical and 
electrical). Qualification not less than 
H.N.C. standard (A.M.I.Mech.E. preferred) 
and actual experience with similar type 
of heavy plant. Four figure salary to suit- 
abla man. Preferred age, 35/40. Apply 


TRADE JOURNAL. 


in confidence to Works Manager, Wm. 
Mills Ltd., Friar Park, Wednesbury, Staffs. 


PPLICATIONS are invited from ma, 

aged 30-40, who have drive, initiatiye 
and ability to control labour, to take 
charge of a modern grey iron foundry 
This foundry is fully mechanised, equippej 
with jolt squeeze, rollover and sand sling. 
ing machines, producing castings up {) 
medium weight. Engineering 
Metallurgical background preferred. Goo 
life, assurance and pension  scheme- 
Reply, stating age, experience, ani 
present salary, Box AA562, Founpry Trin 
JOURNAL. 


NENERAL MANAGER required 
modern Steel Foundry on North-East 

Coast. 

Must have experience in modern develop. 
ments of Steel Foundry work. 

Good salary and pension scheme, with 
excellent prospects for promotion. 

Applications, which will be kept strictly 
confidential, giving age, salary required 
and experience, should be addressed to the 
MANnaGiInG Drrector, Blackett, Hutton ¢ 
Co., Ltd., Guisborough, Yorkshire. 


ECHNICAL ASSISTANT, aged 

years, required for Shell Moulding 
Department, preferably with Shell Mould 
ing or Sand Foundry experience.—Write 
giving full details of past experience, to 
PERSONNEL Officer, Langley Alloys, Ltd 
Station Road, Langley, Bucks. 


OUNDRY MANAGER required fora 

» large foundry producing Grey ani 
Malleable Iron Castings, comprising 
window and door fittings, hat and cot & 
hooks, ete, for the builders’ ironmongey 


trade. Permanent and pensionable positio 
with excellent prospects to __ suitable 
applicant. Full details of experience ani 


positions held with salary required to:- 
THe ManaGine Director, Thomas Crompto 
& Sons, Ltd., Ashton-in-Makerfield, Wigan 
Lancashire. 


OUNDRY MANAGER required fo 
Iron Foundry with growing capacits 
now 15 tons per week and some non-ferrous 
Apply stating age, experience and salary 
required, to the Manacine — Director 
Christy & Norris Ltd., Chelmsford. 


ETALLURGIST_ with ffirst clas 
experience of Foundry Practice, t 
quired to take charge of Cast Iron Foundry 
Laboratéry in South of England. Sta 
experience, age and salary  requife 
Applications will be treated strictest 
confidence. Apply Box MW556, Founp 
TRADE JOURNAL. 


position carries full responsibility for th & 
control of laboratory, metals, sands ani 
their processing; is a senior staff appoint 
ment with commensurate salary (£1.00-% 
£1,200) bonus, and pension.—Box CM54 

Founpry TRADE JOURNAL. 


ATTERNMAKERS, used to first-clas 
Wood and Metal work, required }) 
Coventry firm of Master Patternmaker 


Top wages and excellent conditions.—Ba 
PU571, Founpry TRADE JOURNAL. 
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